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ABSTRACT
EXAMINING THE EFFICACY OF
SECONDARY MATHEMATICS INCLUSION CO-TEACHERS
Raquel Caampued Rimpola

Current educational policies such as NCLB and IDEA have led to the adoption of
inclusive classrooms in schools. This presents challenges to teachers because they are
held accountable for the learning experiences of both general and special education
students. The situation is especially challenging in high school mathematics inclusion
classes where the special education co-teachers may not necessarily possess the content
expertise to teach advanced levels of mathematics. Collaboration between co-teachers is
necessary in order to successfully plan effective lessons that address the needs of all
students. This study provides information about the teacher efficacy of high school
mathematics co-teachers. It considers the influence of the amount of collaborative
planning time on the efficacy of co-teachers. A quantitative research design was used,
with follow-up interviews for further explanation of the findings. The Teacher Sense of
Efficacy Survey (TSES) and Mathematics Teaching Efficacy Beliefs Instrument (MTEBI)
were used to gather data from participating co-teachers within a large, urban school
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district. The findings indicate a significant difference in the mathematics teaching
efficacy between the mathematics and special education co-teachers. This examination
points to several benefits, such as teacher support structures and adaptive shifts in
instructional practices. Implications for further study include the development of a valid
instrument that measures the teacher efficacy of collaborating teachers within inclusion
classes, further testing of the teacher efficacy of co-teachers using a range of
demographics, and a consideration of the application of collective efficacy in
co-teaching. Implications for school practice include the examination of the possible
impact of content-specific professional development and encouraging distributed
leadership, while considering the efficacy of co-teachers in inclusive contexts.

Keywords: efficacy; teacher efficacy; inclusion; mathematics education; co-teaching,
collaboration; high school; special education; collaboration; teacher collaboration;
collaborative planning; co-teachers; MTEBI; TSES
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CHAPTER I
INTRODUCTION
Imagine a classroom, a school, or a school district where all students have access
to high-quality, engaging mathematics instruction. There are ambitious
expectations for all, with accommodation for those who need it. Knowledgeable
teachers have adequate resources to support their work and are continually
growing as professionals (NCTM, 2000, p. 3).
Mathematics is considered a critical subject in the education of youth. In a
changing world, those who understand and can effectively utilize mathematics can have
more opportunities and options for shaping their futures. People who are competent in
mathematics have a better chance of securing productive and financially rewarding career
paths (NCTM, 2000). They are better able to make careful and sound decisions in
everyday matters that require quantitative skills such as budgeting, balancing a
checkbook, and choosing the best insurance plans for their family. Those who are
proficient in math can make better informed decisions and solve problems that require
mathematical knowledge in areas such as finance and engineering. Those who are fluent
in quantitative thinking can recommend action plans based on data that they can readily
organize and interpret. These are but a few of the examples that illustrate the importance
of understanding mathematics. Current trends in education have shown that the creation
and adoption of reform movements that support the delivery of rigorous mathematics

instruction to all students is crucial for an educated workforce. In 1989, the National
Council for Teachers of Mathematics (NCTM) introduced the Curriculum and Evaluation
Standards for School Mathematics. Included in the standards were curricular points that
must be addressed for certain grade level bands from kindergarten through the 12th grade.
The No Child Left Behind (NCLB) Act of 2001 enacted standards-based reforms under
the premise that setting high standards and establishing measurable goals can improve
individual student outcomes. As a result, states developed assessment tools that seek to
measure student mastery of a set of content standards particular to certain benchmark
grade levels. In 2010, the United States (U.S.) Department of Education announced the
development of the Common Core Standards for Mathematics and English Language
Arts. This movement, which was supported by a majority of the states, pushed for the
adoption of standards that are internationally benchmarked and include knowledge and
skills that will prepare students for post-secondary options.
All students should have access to the highest quality mathematics instruction.
According to NCTM (2000), excellence in mathematics education requires equity. This
means that mathematics educators should have high expectations and provide strong
support for all learners. Students who are passionate about mathematics and have a deep
interest in pursuing careers in science, engineering, technology, and mathematics should
have their talents and interests nurtured. Likewise, students with special needs must have
access to support services that can allow them to gain a concrete understanding of
mathematics. Youth who struggle in mathematics may require additional resources, such
as after-school tutoring, extended time on tests, and peer mentoring. Teachers of
mathematics should accommodate the unique and range of needs of these students
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without inhibiting the learning of other students (NCTM, 2000). This is especially true
when teaching inclusion mathematics classes.
A number of school districts have adopted a fully integrated approach to
educating all students. This has led to the formation of inclusion classes where general
and special education teachers work together to address the needs of a diverse group of
students. Inclusion refers to the “total integration of all students who have special needs –
particularly those with disabilities into the age-appropriate education classrooms of their
community schools, regardless of the nature or degree of the needs involved” (Murphy,
1996, p. 471). This means that special education and support services are provided within
the general classroom setting. While this approach may seem simple, successfully
implementing a good model for inclusion classes has proven to be challenging for many.
This has necessitated a comprehensive restructuring of both general education and special
education programs – including classroom organization and pedagogy, curricula,
program administration, teacher preparation, professional development, and teacher
support (Murphy, 1996). Moving beyond restructuring, a meaningful and successful
connection between special education and general education is necessary as well (Fuchs
& Fuchs, 1994). In teaching mathematics inclusion classes, both co-teachers should be
able to plan a variety of ways to support all students. While this endeavor would seem to
be a natural progression, it is important to consider certain pre-existing conditions (e.g.
teacher perception about teaching inclusion classes, teacher preparation for teaching
inclusion classes) that may derail plans for delivering quality instruction to general and
special education students in inclusion mathematics classes. Without adequate training,
high school teachers can hold a limited perception about their ability to address the needs
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of the special education students in their class (Van Reusen, Shoho, & Barker, 2001). On
the other hand, even a highly qualified special education teacher may feel overwhelmed
by the requirement of providing effective instruction to his or her students with
mathematical challenges (Humphrey & Hourcade, 2010). One possible way to address
these concerns is to engage general and special education teachers of inclusion classes in
collaboration efforts. This collaboration may lead to an increase in teacher efficacy of
both collaborating teachers (Shidler, 2009).
Self-efficacy is one’s belief that he or she is capable to organize and execute a
course of action required to produce a given result (Bandura, 1997). It affects cognitive
processes that can promote or hinder a person in performing actions or tasks, in addition
to impacting their persistence. Self-efficacy refers to one’s perception of his or her
capabilities for performing a task as opposed to self-concept, which is a broader
perception based on other factors such as encouragement from others or conditions in
which the task will be performed (Schunk, 2008). Self-efficacy is considered a powerful
predictor of human behavior (Bandura, 1989, 1997; Henson, Kogan, & Vacha-Hasse,
2001). The higher one’s perceived self-efficacy, the higher the goals that individuals set
for themselves (Bandura, 1989). For example, a real estate agent who has a high selfefficacy may set elevated goals to sell homes as compared to his or her performance in
the previous month. Those who have a strong sense of efficacy can maintain their focus
on tasks that may have been targeted for completion. They can have a greater belief in
their capabilities such that they are able to maintain efficiency while engaged in these
selected tasks (Bandura, 1989). On the other hand, a person who has a lower sense of
efficacy may lack the motivation to complete tasks when faced with obstacles. For
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example, one who is asked to prepare a comprehensive budget report may not have the
incentive to complete this task if he or she feels a sense of inadequacy. A person who is
attempting to tile his or her kitchen may feel frustrated when the quality of work does not
meet personal standards if self-efficacy for performing this task is low. Thus, selfefficacy can influence a person’s choice of activities. Additionally, individuals with
higher self-efficacy are more likely to exert effort in the face of difficulty (Schunk, 2008).
Studies have linked self-efficacy to teaching practice (Dembo & Gibson, 1985;
Goddard, Hoy, & Hoy, 2004; Hoy & Woolfolk, 1993; Tschannen-Moran, Hoy, & Hoy,
1998). Teacher efficacy is defined as a “teacher’s belief in his or her capacity to organize
and execute courses of actions required to successfully accomplish a specific teaching
task in a particular context” (Tschannen-Moran et al., 1998, p. 233). It reflects the
teacher’s expectation that he or she can impact student learning (Guskey & Passaro,
1994; Nunn, Jantz, & Butikofer, 2009; Ross, 1994). Researchers claim that teacher
efficacy relates to student achievement as it results in teachers’ efforts to adapt
instructional practices that support student learning (Allinder, 1995; Almog &
Shecktman, 2007; Ashton & Webb, 1986; Caprara, Barbaranelli, Steca, & Malone, 2006;
Dembo & Gibson, 1985; Goddard et al., 2004; Ross, 1994). Teachers with higher
efficacy levels are more apt to plan engaging lessons and interact with students to
encourage their participation in the lesson (Schunk, 2008). Teachers with high selfefficacy are also more likely to use varied strategies to meet the needs of their students
(Goddard et al., 2004). In fact, teachers with control over key working conditions who
participate in highly collaborative environments report improved levels of teacher
efficacy (Bruce & Ross, 2008; Onafowara, 2004; Raudenbush, Rowan, & Cheong, 1992).

5

Teachers with a higher sense of efficacy indicate greater commitment to teaching
(Coladarci, 1992; Guskey, 1987); they embrace new ideas and are willing to experiment
with new methods to better address their students’ needs (Guskey, 1987; Wertheim &
Leyser, 2002; Wolters & Daugherty, 2007). These educators work longer with struggling
students (Almog & Shecktman, 2007; Dembo & Gibson, 1985) and are less likely to refer
a difficult student to special education (Poddell & Soodak, 1993). When assigned to teach
special education students who were placed in the mainstream classes, teachers with high
levels of efficacy are willing to involve special education students in class discussions
and persist in educating them (Brownell & Pajares, 1996; Nunn et al., 2009), while
maintaining better control of an inclusion class (Woolfson & Brady, 2009). The more
efficacious teachers seem to persevere when encountering difficulties and they can be
more resilient in the face of setbacks such as negative or atypical classroom behaviors
and resistant to burn out (Tschannen-Moran et al., 1998). Efficacious teachers are better
able to utilize positive classroom management strategies (Brouwers & Tomic, 2000;
Emmer, 2001; Emmer & Hickman, 1991). They are able to access personnel and
equipment resources to help them cope with stress, which can minimize teacher burnout
(Betoret, 2006; Brouwers & Tomic, 2000). These educators seem to be more inclined to
collaborate with peers, students, and families (Coladarci, 1992; Garcia, 2004) especially
if this collaboration leads to providing a more beneficial environment for students (Yost,
2002). On the other hand, teachers with lower self-efficacy tend to limit their applications
of various teaching strategies because of their lack of confidence. Furthermore, they can
hold lower expectations of their students and assume that low results on set achievement
goals are a given (Allinder, 1995; Timperley & Phillips, 2003). Nonetheless, through
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support programs, schools can offer teachers various pathways for experiencing the
different levels and sources of teacher efficacy. Professional development opportunities,
particularly in learning strategies of teaching mathematics, may encourage an increase in
teacher efficacy (Zambo & Zambo, 2008). Mentoring also provides a support structure
that can boost teacher efficacy (Yost, 2002).
Teacher efficacy can determine the likelihood that a teacher will provide the
desired level of expected outcomes such as incorporating appropriate response
interventions strategies to help support struggling students (Raudenbush et al., 1992;
Wertheim & Leyser, 2002; Wolters & Daugherty, 2007). It should be noted that because
conditions in the school setting continually change, a teacher’s level of efficacy may vary
from one class to another, much like a student’s efficacy (Raudenbush et al., 1992; Ross,
1994). Classroom management situations can change every day based on lesson
activities, student demographics, and even room temperature, and other contributing
factors. A high level of teacher efficacy may be observed or reported after facilitating a
successful laboratory session; on the other hand, teachers may feel less efficacious when
they encounter disruptive students or adverse conditions in the classroom.
In some instances, students with special needs may become frustrated when they
experience learning-related failures and may exhibit disruptive behavior in class causing
the teachers to use strategies that may either be restrictive or helpful to the students based
on teacher efficacy (Almog & Shecktman, 2007). Teachers with higher teacher efficacy
may be more apt to treat episodes of disruption as opportunities to modify the lesson to
address the student learning problem as opposed to considering this as a result of student
characteristics or background (Almog & Shecktman, 2007). There are studies that report
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that teacher efficacy is context-specific (Goddard et al., 2004; Raudenbush et al., 1992;
Tschannen-Moran et al., 1998). When considering teacher content expertise, some
teachers have reported feeling more efficacious when teaching particular subjects to
certain grade levels of students in specific settings (Raudenbush et al., 1992). In an
inclusion classroom, one teacher may take the lead on content as a result of expertise, but
both teachers can share their perspectives and teaching experiences in order to create a
well-planned lesson (Carpenter, Crawford, & Walden, 2007). At the elementary level,
some special education and general education teachers share roles and responsibilities as
content experts due to the fact that both are required to be certified in all areas at this
level (Cramer & Nevin, 2006). New challenges, such as having to work in a new setting
or adopt a reformed curriculum, may elicit a re-evaluation of efficacy (Tschannen-Moran
et al., 1998). As such, teachers’ level of efficacy may change depending on their content
expertise for the subject that they are required to teach. Although teacher efficacy can
change under varying circumstances (Tschannen-Moran et al., 1998) it is still considered
a powerful predictor of teacher outcomes, which includes teacher job satisfaction
(Caprara, Barbaranelli, Borgogni, & Steca, 2003), commitment to teaching (Almog &
Shecktman, 2007; Coladarci, 1992), and participation in extra roles such as peer
mentoring and engaging in family related programs within the schooling context (Garcia,
2004; Somech & Drach-Zahavy, 2000).
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Statement of the Problem
Collaboration is the foundation of successful inclusive education when two or
more teachers are involved (Hourcade & Bauwens, 2001). During collaboration, teachers
can share their knowledge about teaching strategies that they have found to be successful
in the past, enrich their thinking processes on an ongoing basis, and transform their
knowledge for the future (Putnam & Borko, 2000). As collaborating peers, they can
review each other’s work and share immediate feedback after conducting classroom
observations. These educators can also assist one another in solving problems that arise
from day to day instruction (Murawski, 2009). The best example of teamwork is
collaborative teaching (Hourcade & Bauwens, 2001). Collaborative teaching, which is
sometimes called co-teaching, is defined as an
educational approach in which the general and special co-educators work in a
coactive and coordinated fashion to jointly teach academically and behaviorally
heterogeneous groups of students in educationally integrated settings … both
teachers are simultaneously present in the classroom, maintaining joint
responsibility for specified instruction that is to occur within that setting
(Bauwens, Hourcade, & Friend, 1989, p. 18).
Co-teaching is a way of providing quality education to all students using a “keep in”
versus “pull out” model of service delivery (Gerber & Popp, 2000). A “keep in” model is
where special education students are educated with their peers without disabilities in a
setting that is less restrictive such as the general education classroom (Murawski, 2009).
On the contrary, the “pull out” model places students with special needs in self-contained
classrooms with other students with similar disabilities and they are taught core content
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subjects by a special education teacher. The most common modals of co-teaching include
complementary instruction, supportive learning activities, and team teaching (Bauwens et
al., 1989). In all instances, both teachers are responsible for curriculum and instruction
(Alper & Ryndak, 1992; Murawski, 2009). In order to ensure the success of any
collaborative teaching work, administrators should consider personality factors, teaching
philosophies, and classroom management before scheduling teachers for inclusion
teaching (Dieker, 2007; Murawski, 2009).
In an effective co-teaching partnership, both the general and special education
teachers are responsible for the delivery of instruction in the inclusion classes (Alper &
Ryndak, 1992; Bauwens et al., 1989; Murawski, 2009). While certain specialization in
skills and content knowledge may be a match, the assignment of duties for each teacher is
predicated by their joint assessment of their combined skills. For example, the general
education teacher can provide the special education teacher with a guide for properly
sequencing topics within the curriculum. They can also model questioning strategies that
will allow students to link previously learned concepts with current topics of study. On
the other hand, the special education teacher can share knowledge on how to provide the
necessary accommodations for students as prescribed by their Individualized Education
Plan (IEP). They can also demonstrate strategies for adapting instructional materials to
benefit struggling learners. Thus, co-teaching is a model that can provide the general and
special education teachers an opportunity to offer all students a quality education.
There is great potential instructional power in having two teachers present and
actively teaching at the same time (Hourcade & Bauwens, 2001). First, teachers can
arrange groups of students with different abilities to work cooperatively and learn from
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each other by employing group learning strategies (Alper & Ryndack, 1992). Second, it
provides the opportunity to try out innovations with immediate support of another
educator with complementary skills (Hourcade & Bauwens, 2001). Finally, in
mathematics inclusion classes, teachers can be afforded the time to discuss the
mathematics curricular goals and the individual needs of students with disabilities
(Magiera, Smith, Zigmond, & Gebauer, 2005). These benefits further bolster the need to
establish action plans for ensuring the success of collaborative teaching efforts in
secondary mathematics inclusion classrooms. At the same time, knowledge of how
teacher efficacy influences teacher performance in these co-taught mathematics classes
may also provide additional information to guide the creation of such action plans.
Statement of Purpose
Equity in education calls for the provision to adopt the necessary support to
ensure that all students are successful. One of the benefits of adopting an inclusion model
is the opportunity to form partnerships between the general and special education
teachers. This partnership can pave the way for the implementation of teaching strategies
that address the needs of diverse student groups. Such collaborative actions can lead to an
increase in students’ achievement in the co-taught classes and as well as the
empowerment of both co-teachers (Villa, Thousand, & Nevin, 2008). Sociocultural
experiences among collaborating teachers can have an impact on their teaching practice
and self-efficacy (Goddard et al., 2004). Teachers who engage in collaborative planning
are also provided the opportunity to grow in terms of practice from the interaction with a
respected colleague. Collaborative planning refers to the amount of time spent by the
general education and special education teachers in planning lessons, activities, and
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assessments that address the needs of students in their particular inclusion classes. An
understanding of how teacher efficacy develops within this collaborative model can
influence how general and special education teachers approach the teaching of inclusion
classes. This has implications for professional development, as well as distributed
leadership.
There is limited research available that relates to co-teaching secondary inclusion
classes (Gerber & Popp, 2000; Hang & Rabren, 2008; Harbort, Gunter, Hull, Brown,
Venn, Willey, & Willey, 2007; Van Reusen et al., 2001; Weiss & Lloyd, 2003). This
study aims to add to the body of knowledge related to the study of co-teaching at the
secondary level. It primarily focuses on a specific group of teachers who teach high
school mathematics inclusion classes. As such, it also attempts to fill a void in the
literature by addressing several important questions that arise when discussing the
collaborative teaching practices of secondary inclusion co-teachers as they teach
mathematics content. High school mathematics courses can seem very technical,
especially to teachers who do not possess the content expertise in the subject. This
examination aims to address questions related to the mathematics teaching efficacy of
both the mathematics and special education teachers.
There are several studies that have explored the concept of teacher efficacy. Most
of them provide information that relate teacher efficacy to various aspects of educational
practices. Some of these include student achievement (Tschannen-Moran & Hoy, 2001),
participation in organizational functions (Somech & Drach-Zahavy, 2000), and efforts to
support students (Almog & Shecktman, 2007; Guskey & Passaro, 1994; Ross, 1994;
Wertheim & Leyser, 2002). However, few studies are available that relate teacher
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efficacy to special education practices. Some studies attempt to do so, but are not
comprehensive. Podell and Soodak (1993) indicated that student socioeconomic status
(SES) and teacher efficacy influences teacher referral of students to special education.
Teacher referral decisions can be biased by variables that are unrelated to student
academic difficulties in class. Dawson (2008) constructed a scale to measure pre-service
teachers’ efficacy for teaching special education students. The Teaching Students with
Disabilities Efficacy Scale (TSDED) was created based on the Teacher Sense of Efficacy
Scale (TSES) instrument originated by Tschannen-Moran and Hoy in 2007. The current
study attempts to fill the gap in the literature as it relates to teacher efficacy in coteaching situations. Further, it attempts to fill the void in the research as it explores the
relationship between the teacher efficacy of both the general and special education
teachers of inclusion classes.
Thus, this study will examine the teacher efficacy and mathematics teaching
efficacy of collaborative teachers of secondary mathematics inclusion classes across
varying lengths of collaborative planning time. Similarly, it also attempts to identify
common instructional practices that collaborating mathematics and special education
teachers engage in during collaborative planning time. The following questions will be
investigated:
Question 1. Is there a significant difference in teacher efficacy of mathematics
teachers among the varied lengths of collaborative planning time?
Questions 1.1. Is there a significant difference in teacher efficacy of special
education co-teachers among the varied lengths of collaborative planning time?
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Questions 2. Is there a significant difference in mathematics teaching efficacy of
mathematics teachers among the varied lengths of collaborative planning time?
Questions 2.1. Is there a significant difference in mathematics teaching efficacy
of special education co-teachers among the varied lengths of collaborative planning time?
Question 3: Is there a significant difference in teacher efficacy between
mathematics and special education co-teachers?
Question 3.1: Is there a significant difference in the mathematics teaching
efficacy between the mathematics and special education co-teachers?
Question 4: What are some of the instructional practices that collaborating
mathematics and special education teachers engage in during collaborative planning
time?

Definition of Terms
The following terms are defined for the purpose of establishing a common language
throughout the discussion of the research.
1. General education teacher refers to a teacher of a core subject area such as
mathematics, science, language arts, and social studies. He or she holds a teaching
certification in the subject being taught.
2. Special education teacher alludes to a teacher who is certified to provide support
to students with one or more learning disabilities.

14

3. Inclusion refers to the “total integration of all students who have special needs –
particularly those with disabilities into the age-appropriate general education
classrooms of their community schools, regardless of the nature or degree of the
needs involved” (Murphy, 1996, p. 471). Inclusion classes are comprised of
general education students and students with disabilities who can benefit from
instruction provided in general education classrooms. These classes are usually
co-taught by a general education teacher and a special education teacher.
4. Collaborative planning is the dedicated amount of time spent by the general
education and special education teachers in discussing and preparing lessons that
incorporate best practices related to the teaching and learning experiences in cotaught classes.
5. Teacher self-efficacy is the individual teacher’s belief about his or her ability to
take effective action in teaching (Smith, 1996).
Methodology
A quantitative research design was utilized to gather the data for the study. A
survey method was utilized in the data collection process with the addition of follow-up
interviews with members of three co-teaching pairs. Collected data were stored on a
computer with password-protected access.
The secondary data were collected from a sample of 77 secondary mathematics
teachers and 15 special education teachers from a large, urban school district. This was a
sample of convenience. There were two instruments utilized in this study. The first was
Teachers’ Sense of Efficacy Scale (TSES) by Tschannen-Moran & Hoy (2001) and the
second was Mathematics Teaching Efficacy Belief Instrument (MTEBI) by Enochs,
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Smith, and Huinker (2000). The survey also included questions about the collaborative
teaching practices of the teachers. Data were collected using a commercial online tool
and was analyzed using SPSS, a common statistical software package. Statistical analyses
including independent t-tests and analysis of variance (ANOVA) were utilized to assist in
the data analysis process.
Independent follow-up interviews were conducted with members of three
collaborative teaching pairs. These three pairs were selected using purposeful sampling
techniques. Semi-structured interviews were performed using an interview protocol. Data
collected from the recorded interview sessions were transcribed and organized using an
Excel spreadsheet. The transcripts were utilized to better understand the findings from the
initial survey.
Limitations of the Study
There are several limitations in this examination, including the type of sampling
method employed. Secondary data were gathered from a larger study conducted by an
urban school district. Schools whose principals provided consent for participation were
included in the study, thus the schools were self-selected by the principal. Surveys were
distributed to all 9th, 10th, and 11th grade mathematics and special education teachers in
those schools. This sample was selected by the school district for data collection. As
such, co-teaching pairs in 12th grade were not studied, which leaves out one-quarter of the
teachers in each self-selected school. In addition, the findings from this study may not be
generalizable beyond an urban environment, such as a suburban or rural schooling
context.

16

Because the high schools had varying conditions and commitment levels in their
implementation of co-teaching, there was a possibility that some internal factor(s)
affected the responses of teachers on their teacher efficacy in co-teaching mathematics.
Some of these internal factors included teacher assignments, commitment to providing
collaborative planning times for co-teachers, available staff, and accountability demands
for both co-teachers. For example, a school may assign their special education teachers to
specific mathematics teachers in one grade level while another school randomly assigns
them to co-teachers with teachers from different subject areas across various grade levels.
Some schools may commit to weekly collaborative planning times for co-teachers while
others may not. Still others may even show both teachers as the teachers-on-record for
the classes they co-teach for shared accountability for all the students.
In addition, there were fewer special education teachers who participated in the
study as compared to the mathematics teachers and this resulted in uneven group sizes for
statistical analysis. Finally, because there is no teacher efficacy instrument created
specifically for co-teachers of inclusion classes, the Teacher Self-Efficacy Survey (TSES)
and Mathematics Teacher Efficacy Belief Instrument (MTEBI) may not have captured
unique factors within these contexts and within the partnership that may have influenced
both teachers’ teaching efficacy.
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CHAPTER II
REVIEW OF LITERATURE
The inclusion classroom model has become more popular in recent years.
Students with disabilities are now able to learn side-by-side with general education
students with the assistance of the general education teacher and the collaborating special
education teacher. This literature review focuses on the theoretical framework and
supporting research related to teacher efficacy, particularly within the setting of a
collaborative teaching partnership between the general education and special education
teachers. It examines three main areas of study that are considered in looking at teacher
efficacy in secondary mathematics inclusion classes. First, the teachers in this study
co-teach secondary inclusion classes. This section of the review presents a historical
background of teaching inclusion classes, discusses some of the current studies involving
secondary co-teaching, summarizes the information on the different models for
collaborative teaching, identifies the benefits of collaborative planning, and reviews
professional development experiences of teachers of inclusion classes. Second, the
co-teachers considered in this study are charged to teach mathematics to both general
education and special education students. This section of the review examines the various
conceptions of teaching mathematics that may influence teachers’ practice. It also
presents information on instructional strategies used by mathematics teachers to support
students with learning disabilities, and in turn, those who struggle with learning the
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content. Third, it examines models of teacher efficacy and collective teacher efficacy that
provide the theoretical support in linking collaborative planning to its implication on the
teachers’ self-efficacy of co-teachers of mathematics inclusion classes.
Theoretical Framework
Bandura’s social cognition theory provides the primary support for the study of
teacher efficacy. However, Vygotsky’s sociocultural theory provides a framework for the
development of teacher efficacy in the context of the collaborative partnership between
co-teachers of secondary mathematics inclusion classes. Both theories provide the
framework for the discussion of teacher efficacy in this study.
Vygotsky’s (1997) sociocultural theory posits that learning is determined by a
person’s social environment. It stresses the interaction of the interpersonal, culturalhistorical, and individual factors. Interactions with persons in the environment stimulate
development processes and promote cognitive growth (Vygotsky, 1997). Learning is
perceived as an act that is embedded in social and cultural contexts. It is best understood
when regarded as a form of participation within those contexts. This learning may result
in the simultaneous transformation of social practices and the individuals who participate
in them, making the social and individual aspects of learning mutually constitutive
(Boreham & Morgan, 2004). The interactions of persons, which are conducted through
collaboration, stimulate the developmental processes and foster cognitive growth.
Two key concepts are associated with sociocultural theory. The first key concept
is the zone of proximal development (ZPD). Vygotsky (1978) described ZPD as a range
between the between the actual development level and the level of possible growth as
determined through problem solving acts in collaboration with more capable peers. Using
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this definition, he ruled out imitation as a process of learning and considered it a
mechanical process instead. For example, a child who imitates the steps the teacher
demonstrated in solving one-step equations does not necessarily learn to solve one-step
equations. Learning can further develop through collective activity or under the guidance
of a mentor. Collaboration can lead to development when the interactions occur within
the lesser competent partner’s ZPD (Tudge, 1992). These interactions may lead to
learning as the person engages in an assessment of his or her performance while
completing a task or solving a problem. Some form of socialization process is needed in
order for learning to occur (Vygotsky, 1978).
The second key concept associated with sociocultural theory relates to
intersubjectivity, the process whereby two participants in a task who begin with different
understandings arrive at a common understanding or mutually acceptable viewpoint as a
result of communication (Tudge,1992). Intersubjectivity attitude involves acts of
negotiation in the construction of joint meanings. These shared meanings are based on the
commitment of participants in finding their common ground and exchanging
interpretations. Co-teachers with intersubjective attitude are able to share their beliefs
while respecting those of others; they work together to accomplish desired goals
(Dettmer, Thurston, & Dyke, 2005). The sociocultural theory of learning applies to the
collaboration experiences of co-teachers in inclusion classes. Collaboration among
teachers is a commitment to shared resources, power, and talent (John-Steiner, Weber, &
Minnis, 1998). In collaborative planning, no individual’s point of view dominates. The
authority for decisions and actions resides in the team, and work products reflect a
blending of all participants’ contributions. As teachers continue to collaborate, they learn
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to plan, decide, and act, combining independent conceptual schemes to create original
frameworks. Within the collaborative setting, teachers are provided the necessary sources
of teacher efficacy that may lead to its development or decline.
Bandura’s social cognition theory posits that human learning occurs in a social
environment (Bandura, 1986, 1997; Schunk, 2008). In his discussion of the nature of
human agency, he states that people are contributors to what happens to their lives
instead of being the sole originator of action. Individuals possess self-beliefs that enable
them to influence their own thoughts, beliefs, and feelings (Bandura, 1986). For example,
a composer activates his thought processes and creates beautiful music in his head as a
result of witnessing a gorgeous sunset. His or her cognitive processes allow for the
possible action of matching a melody in his thought to musical notes, which are later
developed into a musical score.
Unlike other conceptions of group functions, social cognition theory rejects
dualism, which implies that the individual can act as both agent and object of action.
People are agents if they act on the environment and an object if they reflect and act on
themselves. Social cognitive theory contradicts this concept by stating that human
behavior does not result from the dualistic notion of self, rather human functioning is a
result of the dynamic interplay between personal, behavioral, and environmental
influences (Bandura, 1986, 1997). Human behavior is explained in terms of a triadic
reciprocality model of causality wherein behavioral, cognitive and other personal factors,
and environmental events operate as interacting factors that determine each other
(Bandura, 1986). Reciprocality refers to the mutual actions among the three factors; the
influence occurs bidirectionally among them. It is important to note that reciprocality
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does not mean symmetry in strength nor simultaneity of influence (Bandura, 1986, 1997).
The influence of each factor will vary depending on the situation.
The nature of human persons, as defined by five basic capabilities, is rooted
within the social cognition theory. Bandura (1986) assumed that humans are capable of
symbolization, forethought, vicarious learning, self-regulation, and self-reflection. The
use of symbols allows people to translate experiences into internal models that serve as
guides for future actions. Forethought helps regulate future behavior; it reduces the
effects of immediate influences and allows a person to act with intentionality and with
purpose. Vicarious learning allows people to acquire rules for generalizing behavior; by
observing others, people are provided models of behavior which they can demonstrate
themselves through trial and error. People’s behaviors are regulated by personal
standards. Self-direction and self-regulation allow them to exert influence over external
factors. Finally, self-reflection allows people to generate an understanding of themselves
and the world around them. People live within social structures; they work together to
adapt to situations and to produce the change they desire. Social cognitive theory extends
the analysis of human agency to collective agency (Bandura, 1986, 1997, 2000).
In social cognitive theory, learning is a process whereby information about the
structure of behavior and environmental events are transformed into symbols that serve as
guide for future actions (Bandura, 1986). Learning occurs either enactively when people
perform actions or vicariously when they observe models of behavior (Bandura, 1986,
1997; Schunk, 2008). Human behavior is necessary in order for learning to occur. A
person could learn to create a newsletter by actually accessing a computer and typing
several entries on a template using the desired software tools. The act of performing
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several attempts in creating a newsletter draft directly relates to learning by doing.
Similarly, environmental factors also assist in the development of knowledge. The use of
models provides opportunities for individuals to learn vicariously. A toddler could learn
to recite the alphabet by looking at models shown in a television program as he or she
imitates the actor who recites the alphabet. Learning by observation, or vicarious
learning, enables individuals to acquire rules for generating and regulating behavioral
patterns without actually going through the process of gradual development of habits via
tedious trial and error exercises (Bandura, 1986). By observing others, one forms rules of
behavior, and on future occasions this coded information serves as a guide for actions.
The capacity to learn by observation enables people to expand their knowledge and skills
on the basis of information exhibited and authored by others. Much social learning occurs
by observing the actual performance of others; however, the unique conditions of
modeling allow for transmission of simultaneous knowledge of wide applicability to vast
numbers of people through a symbolic medium (Bandura, 1986).
Modeling is a critical component of social cognition theory. The observation of
one or more models may result in behavioral, cognitive, affective changes (Schunk,
2008). Observational learning is not just the act of imitating processes; rather, it
represents a psychological matching process that affords the learning of certain rules for
generating behavior specific to situations. Modeling influences can serve as instructors,
inhibitors, disinhibitors, facilitators, stimulus enhancers, and emotional arousers
(Bandura, 1986). Observational learning teaches the observer new rules or patterns of
behavior that he or she can organize to form new structures of behavior. It strengthens or
weakens inhibitions relating to performing certain behaviors. Modeled behaviors of
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others serve as social prompts for similar actions, allowing observers to pay attention to
particular objects or environmental settings that others favor. Finally, emotions displayed
by models tend to heighten the emotional arousal of the observers. These functions of
modeling operate separately, but they may occur concurrently. For example, a teacher
receives professional development training on the use of the IPod for instruction.
Through observing a demonstration by a technical expert, the teacher can learn the new
skills. While involved in the training, the teacher can gauge his or her own level of
expertise in using the device and apply this self-assessment to arrive at a decision, which
may be to apply the newly learned skill or disregard it. Factors such as perceptions of
demonstrated passion and excitement for using the technology and reactions from other
participants may also allow the teacher to cognitively process the information. Providing
a model of thought and action is one of the most effective means of conveying
information (Bandura, 1986; Schunk, 2008). The social cognition theory provides a
framework for studies on teacher efficacy. It offers an integrated view of the self,
particularly how people exercise influence over how they live their lives (Bandura, 1986,
1997).
Co-teaching
Some schools have adopted the inclusion model for teaching special education
students in the general education classrooms. Dettmer et al. (2005) define inclusive
schools as those that provide students with special needs the total school experience by
placing them in the general education classrooms. The support services and
accommodations are provided to the special education students in the general education
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classrooms. The general goal for inclusion is to provide more opportunities for students
with or without disabilities to learn together (Rice, 2006).
Historical Perspective of Inclusive Education
The literature (e.g. Jennings, 2007; Murphy, 1996; Villa et al., 2008) provides
information on the legal basis for collaborative teaching. In 1975 the United States
Congress passed the Public Law (PL) 94-142 or the Education for All Handicapped
Children Act (EHA) that mandated appropriate education for all students with
disabilities. The law guarantees individualized special education for every student
identified as mentally retarded, learning disabled, emotionally disturbed, speech
impaired, hard of hearing or deaf, visually handicapped, deaf-blind, orthopedically
impaired, other health impaired, and multi-handicapped. After several amendments, the
law was rewritten as The Individuals with Disabilities Act (IDEA) of 1997. This replaced
the wording of handicapped to “with disabilities” and added autism and traumatic brain
injury categories. Federal funding was tied to school compliance with the law. Schools
were required to identify students with disabilities and to determine their eligibility for
services following the Individualized Education Plan (IEP). The law ensures that students
with disabilities have access to free and appropriate public education (FAPE). It requires
districts to put students with disabilities in the least restrictive environment (LRE) by
allowing them to be full participants in rigorous academics and general education
curriculum and assessments (Jennings, 2007; Murawski, 2009; Smith, 2005). The
reauthorization of IDEA (2004) included a new requirement for special education
teachers to be “highly qualified” as mandated in the No Child Left Behind Act (NCLB)
of 2001. Changing legal requirements and pressure to increase the academic achievement
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of all students necessitate a careful look at how schools plan to meet these demands. Coteaching is an effective means for providing the supplementary aid and services to
students, with or without disabilities, who are taught in the general education classrooms
(Jennings, 2007; Murawski, 2009; Villa et al., 2008).
Since the implementation of IDEA and NCLB, there have been several debates
regarding the adoption of inclusion schools. Those who favor inclusion claim that
segregating students with special needs is discriminatory. They argue that student needs
can be addressed in the general education classes provided that teachers are given enough
planning, collaboration, and support. They also said that everyone must adopt a
philosophy that special education students can benefit from a fully integrated program of
instruction. On the other hand, the opponents of inclusion argue that total integration of
students with special needs violates the legal mandates as written in their IEP. They claim
that the needs of exceptional children, such as those with severe emotional and behavioral
problems, cannot be met in the general education classes. Teachers with specialized
training should provide individualized instruction for these students (Murphy, 1996).
While this debate continues, teachers remain faced with a pressing need for support in
teaching inclusion classes. In some situations, teachers receive minimal support in
teaching special education students, and at times, are not even provided information
about the nature of their disabilities. Special education teachers sometimes feel
overwhelmed by the demand of managing different subject preparation and express
sadness over losing their control over their own classroom (Dettmer et al., 2005). These
challenges are especially true at the high school level (Rice, 2006). The limited number
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of resources available to teachers of secondary inclusion mathematics classrooms also
adds to this deficit.
Co-Teaching in Secondary Classrooms
There is limited research on secondary inclusion classrooms as compared with
elementary inclusion classrooms. Table 1 provides an overview of each of these studies.
Gerber and Popp (2000) conducted a qualitative study on collaborative teaching
in four elementary schools, four middle schools, and two senior high schools where
collaborating teachers have an average of 3.89 years of collaborative teaching experience.
The high school classes included in the study were from grades nine through twelve in
the courses of mathematics, science, social studies, and English. Interviews were
conducted with administrators, teachers, students, and parents. Results revealed that
support structures in the form of administrator assistance and opportunities for training
helped ensure the success of the implementation of collaborative teaching.
Dieker (2001) conducted a study that included seven middle school and two high
school co-teaching teams. Data were gathered using observations, interviews with
students, document analysis of planning materials, and interviews with co-teachers. The
study resulted in a checklist for secondary co-teaching practices that can also serve as an
evaluation tool for co-teachers. Some of the activities included in the checklist focused on
setting collaborative practices and expectations, scheduling collaborative planning times,
and offering support structures and evaluation plans.
Van Rausen et al. (2001) conducted a study on high school teacher attitude
towards inclusion. One hundred and twenty-five teachers, twelve being special education
teachers, from a large high school in an urban setting participated in the study. They
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completed a 20-item survey that allowed them to select a rating for their feeling about a
statement using a 4-point Likert scale. The domains considered in the survey were
preparation in serving special populations, academic climate, academic content, and
social adjustment. The findings of the study revealed that teachers who feel less positive
about inclusion used effective instructional strategies less frequently. The success of the
inclusion program may depend on the training and administrator support provided to
teachers.
Weiss and Lloyd (2003) conducted a qualitative study on special education
teachers’ roles in middle and high school classrooms. Six special education teachers from
middle and high schools in a rural district were included in the study. Observations,
interviews, and document analyses were collected as data. The study revealed that special
education teachers’ role in the co-taught classes included providing support to students,
teaching the same content in another classroom, teaching a separate part of the content in
the same classroom, or teaching as a team. These roles were defined based on scheduling
issues, knowledge of the content, general teacher acceptance, and classroom management
style. At the high school level, the special education teachers used the support model
because of class load, minimal support from general education teacher, and lack of
content knowledge.
Harbort et al. (2007) conducted a qualitative study on the behaviors of teachers in
co-taught classes at the secondary level. Observational data were collected using
momentary time sampling procedures. Two teams of co-teachers agreed to have one of
their science classes video taped for analysis. Results showed that general education
teachers managed student behavior more frequently than the special education teacher.
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They presented information to the large group most of the time, while the special
education teachers were observed to perform monitoring duties more often.
Hang and Rabren (2008) conducted a study using participants from four
elementary schools, one middle school, one junior high school, and one high school.
Participants in the study included 31 general education teachers and 14 special education
teachers who were in their first year of implementation of co-teaching. Fifty-eight
students with disabilities were also included in the study. Participants completed a
Perspective Survey by selecting a rating from a 5-point Likert scale. Volunteer coteaching pairs were observed. Results showed that teachers value common weekly
planning scheduled during school hours. Teachers indicated less positive feelings about
inclusion also indicated that they used effective instructional strategies less frequently.
Studies in co-teaching have resulted in the sharing of information on best
practices for improving the practice. Mastroprieri and Scruggs (2001) proposed seven
characteristics of successful inclusion classrooms which are applicable to secondary
inclusion classrooms: administrative support, supportive special education personnel,
accepting classroom atmosphere, appropriate curriculum, effective teachers, peer
assistance, and disability-specific teaching skills. Support structures from administrators
determine the success of the inclusion model. These structures, which include
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well-planned master schedules, monitoring of teacher duties, and providing training for
co-teachers, allow for the delivery of support services by the general and special
education teachers. A culturally relevant curriculum that is taught by educators who are
knowledgeable of effective strategies for addressing the needs of all students also
contributes to the success of co-teaching. These characteristics are certainly desirable to
obtain, however, there are certain variables in secondary classrooms that require special
considerations when implementing co-teaching models for high schools. First, secondary
teachers are required to teach advanced levels of content. In courses like algebra, physics,
and economics, teachers use technical terminology and complex theories in daily
discussions. Second, educators manage the overall pace of the delivery of instruction.
They are required to teach specific standards within a prescribed time period. Third,
students are expected to engage in independent studies (Mastroprieri & Scuggs, 2001).
Research assignments, collaborative group work, and investigations are some of the
coursework that require student work outside of the traditional classroom setting. In
addition to these variables, secondary teachers offer less favorable attitudes towards
inclusion, increasing the level of complexity of co-teaching implementation (Mastroprieri
& Scuggs, 2001; Van Reusen et al., 2001). Although secondary teachers are supportive of
the concept of mainstreaming students, they are concerned about their inadequacies in
delivering the required services for students with disabilities, as well as all struggling
students in their classes. These attitudes are mediated by their perception of the amount
of time and energy needed for implementing a successful inclusion class (Mastroprieri &
Scruggs, 2001)
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Studies on inclusion classes provide recommendations for improving co-teaching
practices at the secondary level (Dieker & Murawski, 2003; Eisenman, Pleet, Wandry, &
McGinley, 2011; Gerber & Popp; 2000). Gerber and Popp (2000) recommend that
co-teachers define collaboration and set partnership objectives around their service work.
They suggest that co-teachers build consensus for multiple service delivery options and
plan for program continuation even after the life of the partnership. Murawski and Dieker
(2004) emphasized the importance of leadership support in co-teaching. School
administrators may use their influence to form voluntary co-teaching partnerships and
strategically schedule them. Teacher training is another important recommendation for
improving co-teaching practices (Dieker & Murawski, 2003). Co-teachers come with
different skills sets; thus, it is important to engage the teaching pair in joint professional
development opportunities aimed at improving their collective content and instructional
expertise. Quality in-service programs must be provided to co-teachers for upgrading
their skills in supporting inclusive learning communities and building their capacity
(Villa et al., 2008). Collaborative planning is a potential source of teacher learning (Clark
et al., 1996; Eisenman et al., 2011; Hargreaves, 1996; Lalik & Niles, 1990). It opens up
the discussions around pedagogical knowledge and provides opportunities for reflection
and shared critique of practice (Clarke et al., 1996). Learning content-specific material
from the general education teacher, sharing accountability, developing shared
instructional practices through professional learning meetings, being physically
accessible to the co-teacher and students in the co-taught classroom, and anticipating
service needs and priorities with the co-teacher also helps improve co-teaching
(Eisenman et al., 2011). Maccini and Gagno (2000) shared their recommendations on
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designing and implementing lessons for students with disabilities in a mathematics
classroom. They proposed that teachers incorporate elements of effective instruction,
such as use of manipulatives, real world connections, teacher modeling, guided and
independent practice, monitoring of student performance, use of pro-active classroom
management strategies, and group work. They also recommended that co-teachers create
individualized mathematics instruction plans based on students' numeracy and literacy
skill levels.
There is great potential instructional power in having two teachers present and
actively engaged in teaching (Hourcade & Bauwens, 2001). First, teachers are afforded
the opportunity to differentiate lessons based on student needs. They can arrange groups
of students with different abilities to work cooperatively and learn from each other by
employing group learning strategies (Alper & Ryndack, 1992; Murawski, 2009). Second,
it provides the opportunity for co-teachers to implement research-based innovations with
the immediate support of another educator who may possess complementary skills
(Hourcade & Bauwens, 2001; Murawski, 2009; Villa et al., 2008). Third, in mathematics
inclusion classes, teachers are afforded the time to discuss mathematics curricular goals
and individual needs of students with disabilities (Magiera et al., 2005). The purposeful
use of various models of co-teaching may ensure the realization of these benefits.
Models of Co-Teaching
Co-teaching is a way of providing quality education to all students using a “keep
in” versus “pull out” model of service delivery (Gerber & Popp, 2000, p. 229). In order to
ensure the fidelity of implementations and success, both teachers should assume specific
roles based on the model of implementation they select. Dieker (2007) and Murawski
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(2009) proposed five models of co-teaching, which include the four models suggested by
Villa et al. (2008). They are one lead and one support, station teaching, parallel
teaching, alternative teaching, and team teaching.
One lead and one support is the most common model used in co-teaching
(Dieker, 2007; Murawski, 2009; Villa et al., 2008). In this model, one of the teachers
assumes the majority of the responsibilities for planning and content instruction. The
other teacher provides support by monitoring classroom behavior, managing
documentations, assigning homework, and other duties as needed (Murawski, 2009).
While it is assumed that both teachers plan for their roles, this co-teaching model requires
little co-planning time (Dieker, 2007; Murawski, 2009). In a secondary mathematics
classroom, this model is incorporated in a whole class teaching approach. The
mathematics teacher assumes the role of the content lead teacher by virtue of his or her
specialized content expertise. The mathematics teacher is mostly positioned in front of
the class, while the special education teacher walks around the room to monitor student
progress and to use proximity to manage behavior. Some of the duties assigned to the
mathematics teacher include actively demonstrating procedures for solving problems,
leading the class discussions, facilitating the completion of assigned tasks, and managing
the pacing of the instruction. Although the special education teacher plays a support role,
he or she maintains an active presence in the classroom and is accessible to students just
as the mathematics teacher is. Duties assigned to the special education teacher include
assisting with the distribution and collection of papers, monitoring hall movement, and
assisting students with the completion of their work.

34

In the parallel teaching model, the teachers break the class into two
heterogeneous groups and each is responsible for instructing half of the class. Both
teachers plan the lesson together to ensure consistency of instruction between the two
groups (Dieker, 2007; Murawski, 2009; Villa et al., 2008). This model affords the
teachers the benefit of instructing a smaller group, choice to move to a more conducive
setting, and selection of strategy for delivering the instruction. Both teachers are
responsible for monitoring and evaluating student learning. Murawski (2009) identified
three approaches to effectively utilize parallel teaching, which are discussed in the
context of secondary mathematics classrooms. The first approach allows both the
mathematics and special education teacher to teach the same content in the same way.
During their collaborative planning session, the mathematics teacher may demonstrate to
the special education teacher the different ways to identify parent functions given
representations in graph, equation, and table form. The special education teacher, in turn,
shares information from the IEP and recommends teaching strategies that provide a
scaffold for struggling students. Upon reaching a decision on the best approach to teach
all students, both teachers complete the necessary preparations for delivering the same
lesson. In this approach, the class is divided in two groups - one facing one side of the
room and the other in the opposite direction. The second approach allows the teachers to
teach the same content using different methods to match the learning styles of the groups
of students. Both teachers still plan the lessons together to ensure that the targeted
standards are taught. The time required for preparing the necessary resources for the two
lessons is embedded in the planning session. During the actual lesson, the mathematics
teacher may provide a demonstration lesson on the transformations of functions to one
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group while the special education teacher teaches the same content to the other group in
the computer lab. The students in the lab are taught using a prescribed module on a webbased mathematics program. If time permits, teachers may opt to change groups to
provide the students with a different model for learning the same content. The third
approach allows the teachers to teach different content. Collaborative planning is required
to ensure that both teachers teach the essential standards for the course using strategies
that address student needs. The mathematics teacher may teach one group how to solve
systems of linear equations using matrices, while the special education teacher teaches
the other group the process of identifying information from a digraph. Teachers may also
elect to switch groups at the end of the lesson cycle.
Station teaching is the third model of co-teaching (Dieker, 2007; Murawski,
2009). In this model, teachers divide the responsibility for planning the lesson, including
action steps for setting up and facilitating stations. They both determine the number of
stations and the purpose of each station for addressing student needs. Small groups of
students rotate between three or more stations, which are manned by a teacher or are
independent. In a secondary mathematics classroom, the mathematics teacher may select
the standards that will be the focus of each station while the special education teacher
shares ideas on which activities would be appropriate for addressing student needs in
certain stations. Both teachers share in the responsibility of preparing the materials
needed for the stations. During instruction, the mathematics teacher may teach a minilesson in one station and monitor the amount of time students spend in each station. The
special education teacher may facilitate the movement of the students between stations or
assist them in completing tasks for another station.
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The fourth model of co-teaching is alternative teaching (Dieker, 2007; Murawski,
2009; Villa et al., 2008). As with station teaching, teachers may divide the responsibility
for planning activities and instruction. The majority of the students are instructed by one
teacher in a whole class setting, while some students form a small group for support or
enrichment activities by the other teacher. New lessons are not introduced while the
students are pulled for individualized instruction. In a secondary mathematics classroom,
the mathematics teacher may deliver instruction to the whole class while the special
education teacher prepares instructional materials (e.g. manipulatives or graphing
calculators) for students who may need to use them. During guided practice time, the
mathematics teacher should walk around the room to monitor student progress while the
special education teacher instructs a small group of students using manipulatives. In other
instances, the special education teacher may supervise the progress of the whole class
while the mathematics teacher instructs a small group of students who need an
enrichment lesson.
Team teaching is the fifth model of co-teaching (Dieker, 2007; Murawski, 2009;
Villa et al., 2008). In this model, both teachers are responsible for planning the lesson and
delivering instruction. The students remain in a whole class setting and both teachers act
as a team to engage the students in learning new concepts, developing skills, clarifying
information, and synthesizing concepts. This model requires deep trust and respect
between co-teachers as both teachers may interject in the discussions at any time or ask
clarifying questions to students and co-teacher. Both teachers exhibit ownership of the
lesson because of the expectation that they will be actively engaged in front of the class
(Murawski, 2009). In a secondary mathematics classroom, the mathematics and special

37

education teacher may both lead the discussion about the different types of quadrilaterals.
As the special education teacher facilitates the discussion, the mathematics teacher may
create a graphic organizer on the board. The mathematics teacher is free to participate in
the discussion as a co-facilitator at any time. Both teachers may ask clarifying questions
to all participants in the classroom.
Co-teachers are not restricted to using one specific model for one particular class.
In fact, combinations of models are necessary for a successful inclusion experience.
While teacher knowledge and comfort with the use of models may limit their choices,
they should select to implement co-teaching models based on the identified needs of the
students (Dieker, 2007). The commitment of the co-teachers to co-planning, coinstruction, and co-assessment is the key to ensure success in the implementation of any
co-teaching model.
Collaborative Planning
Co-teaching creates challenges for general and special education co-teachers to
find time to plan lessons that will address the needs of all students while making sure that
accommodations are provided to special education students. Separately, the general
education teacher plans lessons for groups of students using the assigned content
standards for the course. The special education teachers typically plan for individuals
using the information from the IEP (Dettmer et al., 2005). General education teachers
follow a set of standards to guide the development of lessons that may sometimes be
differentiated as a result of data analysis from formative assessments. Special education
teachers are trained to write individualized education plans for specific students based on
their disability (Dettmer et al., 2005). Collaborative planning between the general and
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education co-teachers will bring together their expertise that may help ensure the creation
of lessons that will address the needs of all the students in the inclusion classes.
Collaborative planning does not occur simply by forming a group of two or more
teachers and allowing them to spend some time to communicate. It requires the
professional commitment of both co-teachers to the process and a consistent focus on
students’ needs, curriculum decisions, and planning teaching strategies. It is during the
collaborative planning phase when most of the learning agenda is established and this is
why it is important to ensure that all participants establish a level of ownership in the
collaboration process. The same benefits of collaboration are realized in this phase. In the
current study, the mathematics and special education co-teachers may benefit from the
collaborative planning phase in two ways: gaining knowledge as a result of the
professional learning experience, and developing a better understanding of the content of
mathematics. First, collaborative planning is a potential source of teacher learning (Clark
et al., 1996; Hargreaves, 1996; Lalik & Niles, 1990). The special education teacher can
share strategies for teaching students with learning disabilities while the mathematics
teacher can share techniques for teaching certain mathematical concepts. Through
collaboration, both teachers can raise issues that team members may not have thought of
independently (Kotelawala, 2010). Collaborative planning opens up the discussions
around pedagogical knowledge and provides opportunities for reflection and shared
critique of practice (Clarke et al., 1996). Second, both teachers learn specialized content
knowledge for teaching mathematics (Hill & Ball, 2004). Teachers use the teaming as an
opportunity for professional development by working together on tasks and discussing
possible treatments of the mathematical idea that is about to be taught.
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There are some common guidelines that must be considered when implementing
collaborative planning among teachers. During the first meeting, the teachers should
establish goals. They may identify traits of a good teacher of all students – what they
know about teaching and learning, how they behave in the classroom, how they relate
with their students, and what makes them successful. Later, the dialogue may progress to
more detailed discussion of planning lessons, identifying strategies to help all students
learn, and deciding on the form of assessments. In a mathematics collaborative planning
session, teachers may decide to establish baseline information by asking questions related
to mathematical skills and concepts they want the students to understand, prerequisite
understandings and skill fluencies required, and enduring understanding they want the
students to retain. Regular collaborative planning meetings may revolve around
discussions of anticipated student struggles with mathematical concepts and concept
development and teaching strategies. Teachers will also spend time reflecting either
individually or as a group about the value of the collaboration (Kotelawala, 2010). At the
conclusion of every meeting, participants should summarize the discussion and set goals
for the next meeting. In terms of schedule, weekly planning time is recommended for coplanning (Friend, 2008).
Collaboration through co-teaching and co-planning provides numerous benefits to
both collaborating teachers. Some studies show a direct relationship between the
effectiveness of schools and the level of collaboration of its members (Fullan, 1995;
Hargreaves, 1999; Tschannen-Moran, Uline, Hoy, & Mackley, 2000; Uhl & Pérez-Sellés,
1995). Collaboration requires practice. It requires sharing ownership of the responsibility
for teaching all students (Dettmer et al., 2005). While most teachers in schools work in
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isolation and are often collectively ignorant of the knowledge that exists between them,
adopting collaborative work cultures is still one of the possible ways to tap into the
knowledge capital of the school. Not only does it deepen teachers’ content knowledge, it
also builds a sense of community and invigorates excitement about teaching (Kotelawala,
2010).
Teacher Training for Inclusion Teachers
The inclusion of students with special needs into mainstream classrooms will
require significant changes in teachers’ professional development. All teachers must be
prepared to work with a diverse student body, including students with disabilities.
Teachers in the general education pre-service programs must be exposed to instruction
involving students with diverse needs. Those in the special education pre-service track
must be required to gain certain amounts of content mastery in order to prepare them to
be active participants in co-teaching classes. Still, state education officials can make
important decisions about teachers training as they revise certificate policies that will
help address the needs of all students (Murphy, 1996).
Most teachers take only a minimal number of classes in special education during
their pre-service years. Exposure to special education faculty is limited to those who
specialize in this field. A restructured teacher education program at the University of
Wisconsin-Milwaukee provides a pathway to change this practice. Its program design
features aim to ensure that their general education graduates are able to fulfill their
professional commitment to serve students with disabilities (Ford, Pugach, & OtisWilborn, 2001). Cohorts of pre-service teachers learn the core values of the program and
complete a four-year offering with an option to earn a special education certificate during
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their fifth year. They attend integrated blocks that are taught by education professors,
including special education faculty. They observe classes that have some levels of
collaborative teaching prior to their final semester. Finally, they complete a 20-day
professional field experience where they are mostly assigned to teach inclusion classes.
Beyond teacher preparation, quality in-service programs must be provided to
faculty and staff for upgrading their skills in supporting inclusive learning communities
(Villa, Thousand, & Chapple, 1996). One suggestion for effective professional
development is collaborative partnerships between university and school-based
professionals. The format for such collaboration includes sharing of personal knowledge
and receipt of expert knowledge from all participants. They share their expert or
professional knowledge about their understanding of the needs of students, curriculum,
and strategies through professional dialogues. These require participants to share
information related to the curriculum, pedagogy, and student learning by those viewed as
authorities, in this case anyone with the knowledge. These may transpire through support
meetings, modeling, and in-class support structures (Bryant, Linan-Thompson, Ugel,
Hamff, & Hougen, 2001). Special education teachers can bring a great deal of expert
knowledge that can help general education teachers to address the needs of a diverse
group of students. They can provide tips on how to modify lessons to meet the needs of
students with disabilities. They can offer suggestions to address behavior management
issues and allow some shadowing days where general education teachers can spent some
days in special education settings. Participating in collaborative planning and problem
solving with special education teachers can help general education teachers gain better
knowledge about students of diverse needs (Voltz, 2001).
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In recent years, standards-based instruction has promoted the use of differentiated
instruction as a means to address the academic needs of all students. Teachers are
required to respond to the various learning needs of students, and this is especially true
when teaching inclusion classes. Differentiation requires classroom teachers to pay
attention to the learning needs of a particular student or small group of students rather
than providing all of them with the same treatment during instruction (Tomlinson &
Strickland, 2005). The challenge in fulfilling this demand is in ensuring that student work
is rich, important, and meaningful. When offering professional development
opportunities for teachers to learn to differentiate their lessons, facilitators must be aware
of the need to also offer various tracks for teachers to participate in training based on
their skills set. At the beginning level, awareness of the need to differentiate and
identification of key terms may be the focus. Teachers learn about differentiating the
content, process, and product according to student’s readiness, interests, and learning
profile. The mid-level proficient group may focus on planning lessons based on
assessments. At this level, teachers may be able to create classroom environments that
support learner differences. At the more advanced level, teachers may explore options for
differentiated assessment and discuss grading issues (Tomlinson & Strickland, 2005).
Collaboration between the general and special education teachers could provide an
additional layer of support towards differentiating lessons as both teachers can offer
strategies that could provide scaffolding and support for all students.
There are barriers that can affect the quality of the professional development
provided to general and special education teachers. Time must be allocated for teachers to
share their expert knowledge about their students, curriculum, and pedagogy (Bryant et
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al., 2001). Another barrier is the lack of specific requirements related to special education
such as knowledge of reviewing IEP documents and issues of confidentiality of student
records (Voltz, 2001). The third barrier is building-level and district-level support.
Strategies to ensure that teachers are provided the time, resources, and necessary positive
support must be adopted to promote quality professional development for both general
and special education teachers of inclusion classes (Bryant et al., 2001).
The extent to which the actual teachers are involved in the actual planning and
implementation of mainstream interventions has a significant effect on their willingness
to work with exceptional students in their classroom (Murphy, 1996). This can be
guaranteed through the opportunities for collaborative planning provided to general and
special education teachers. Special education teachers are often regarded as peripheral
members of professional development groups. They should instead be considered integral
part of the team and collaboration with them should not be left to chance. It would benefit
students if schools capitalize on the resources that both special education and general
education teachers bring to inclusion classes (Voltz, 2001). Teaming can be an effective
model for promoting collaborative planning among general and special education
teachers (Bryant et al., 2001).
The adoption of inclusive classes has resulted in a variety of shifting attitudes
among teachers who teach these classes. In a comparative study conducted by Clark et al.
(1996) between four comprehensive school districts in England who adopted different
inclusion school formats, teachers shared their resistance to the new demand because they
believed that it was unsupportive and unnecessarily bureaucratic. One of the reasons for
their discontent and unease toward inclusion included the increasing behavior problems
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of some included students. It appears that general education teachers are intolerant of
atypical behavior (Murphy, 1996). As a result, schools have adopted special provisions
for students with extreme behavior problems. Cook’s (2004) investigation revealed that
inclusive teachers’ resistance may be due to their lack of understanding of the unique
learning characteristics and needs of their included students; thus they overlook them
during instruction. This lack of knowledge and understanding of their students’ needs is
due to the fact that they spend 25% less time with these students as with their general
education students (Cook, 2004).
At the secondary level, some teachers are less eager to teach inclusion classes
because of the perception that it creates too much additional work (Murphy, 1996). They
feel the pressure to meet the needs of students at different levels while teaching the
content according to a prescribed pace (Mastropieri &Scruggs, 2001). They can also be
less welcoming of co-teaching experiences with special education teachers who may not
be content experts. Other causes of problems with the in-class teacher support model are
failure to define the teachers’ roles and the almost non-existence of effective planning to
support the partnership (Clark, Dyson, Millward, & Robson, 1999). On the contrary,
there were also positive attitudes about inclusion, which were revealed by teachers who
claim that they received good special education training (Monsen & Frederickson, 2004;
Van Reusen et al., 2001). Positive attitudes were also related to their years of experience
with teaching students with disabilities. This shows how preparation programs could have
a positive impact on the attitude and self-efficacy of teachers who teach inclusion classes.
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Collaboration
Man is a social being. According to Wagner and Muller (2009), human beings are
suitable for collaborating. Cognition theories such as sociocultural and social cognition
theories support the idea that learning occurs within social settings (Bandura, 1986, 1997;
Schunk, 2008; Vygotsky, 1997). Yet, schools are compartmentally structured where
school schedules and leadership focus mostly prevent teacher collaboration.
Studies show that teachers who engage in collaborative work are able to learn
from one another (Clark et al., 1996; Tschannen-Moran et al., 2000). Members of the
leadership team may learn about other’s strategies when they collaborate to solve school
issues like attendance problems. Teachers learn how to adopt new instructional
technology tools when they are provided access to their peers who are expert users of
specific programs. Collaborative networks create the momentum for creating actions
plans geared towards school improvement (DuFour et al., 2004). As teachers learn, they
become better with their craft. They learn to reconceptualize their roles as they work
together with others. Teacher collaboration may improve school’s ability to foster student
achievement (Goddard, Goddard, & Tschannen-Moran, 2007).
There are several terminologies that are associated with teacher collaboration.
Some authors use terms like teacher communities, professional learning community,
interdisciplinary teams, and lesson study group. Their functions may vary depending on
school definitions and organizational structures. In this discussion, the researcher
assumes that the basic element of interaction between teachers that is focused on
improving teaching and learning is embedded in the teacher collaborative structure.
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Definition of Collaboration
Collaboration has different meanings and interpretations based on various school
settings. Some schools look at it as a process where teachers of the same content area can
plan lessons and create actions plans during department meetings. Some may interpret is
as school improvement focus group sessions where teachers and leaders can share
information about student performance and plan strategic steps to increase test scores.
Other schools may consider student support meetings as opportunities for teachers to plan
interventions for addressing student needs. Dettmer et al. (2005) list some definitions for
collaboration:
Collaboration means to labor together… All involved are active partners...The
differentiated tasks can be allocated among individuals with various skills to
contribute… Sometimes it means recognizing differences and finding ways to
accommodate those differences (p. 7)
Group work is about relationships (Garmston & Wellman, 2009). In order to work
effectively towards school improvement, participating members of a collaborative group
will need to set norms that will govern their interactions. Collaboration is founded on
trust (Lencioni, 2002). This may be challenging to achieve at the beginning stages of
interaction. At times, professional development and coaching may be necessary in order
to develop and adopt collaborative cultures among teachers (Garmston & Wellman,
2009). Some of the key elements that must be defined at the beginning of any
collaborative work include role delineation, role clarification, role parity, and role
expectation (Dettmer et al., 2005).
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Organizational structures and school leadership provide the working framework
for teacher collaboration (Graham, 2007). The framework for collaboration includes
structure, resources, and management of time to ensure that student needs remain the
focus of collaboration (Dettmer et al., 2005). Teachers de-privatize education by opening
up their own practice in order to benefit others and themselves. Allocating time for
collaboration in the master schedule and considering classroom proximity can help
teachers engage in planning activities with their colleagues. Leadership influences the
development of collaborative cultures within the schools.
Collaboration for Professional Growth
School leaders consider professional development as a possible solution for
increasing teacher effectiveness. Most of the time, they look at trainings such as
workshops and conferences that are commonly available outside of their school
organization as means for developing teachers. They also call on mentors and trainers
from central office or university partners to help teachers improve certain areas of
weaknesses (for example, classroom management, differentiated instruction). According
to Darling-Hammond, Hammerness, Grossman, Rust, and Shulman (2005),
learning about teaching develops through participation in a community of learners
where content is encountered in contexts in which it can be applied. They learn
through practical experience – observation, examining plans. [Professional
development] is most effective when embedded within a community of
practitioners so they can gain access to the experience, practices, theories, and
knowledge of the profession (p. 405).
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Teachers who are involved in professional community work generally share a set of
values, norms, and beliefs towards teaching and learning. Collaboration between teachers
allows for achieving professional growth as one is provided learning opportunities that
are embedded in the school setting (Graham, 2007). The collaboration within and across
groups allows teachers to learn from others and helps validate their own understanding. It
allows them to receive feedback, brainstorm with others about student learning, and learn
new strategies (Childers & Lowry, 2004). These benefits are achieved especially when
conducive settings are made available for teachers to engage in collaboration (DarlingHammond et al., 2005). Group learning is guaranteed when individual teachers recognize
the value of the collective group and they remain focused on expanding individual as well
as team capacity (Garmston & Wellman, 2009).
Collaboration in Inclusive Education
Some school districts throughout the United States report that collaboration is
critical in the successful implementation inclusive education (Villa et al., 2008). In
addition to providing learning experiences to a diverse group of students, some school
districts utilize co-teaching as a means for allowing teachers to receive the support they
may need by utilizing the expertise and support of a fellow teacher in order to broaden
their teaching repertoires (Dettmer et al., 2005). General education teachers may learn
new strategies for providing support to students who may struggle in their classes. They
can also learn about policies that govern the provision of services to students with
disabilities. Special education teachers, particularly at the high school level, may gain
better understanding of content standards. They can also learn differentiated instruction
strategies such as flexible grouping as they accommodate the needs of students with
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disabilities in inclusion classes. Co-teaching roles are natural and appropriate vehicles for
accessing means for professional growth as co-teachers as exposed to modeling of
instructional strategies (Dettmer et al., 2005).
Teaching Mathematics
Teacher of mathematics, especially at the secondary level, must possess a certain
specialization level of content knowledge in order to provide rigorous and standardsbased instruction to all students. For the most part, direct instruction has been the main
method of instruction for high school teachers, however, reform-movements in
mathematics have promoted the use of alternative methods to help teachers make
mathematics accessible to all students. While teacher efficacy affects the teacher’s
willingness to adopt instructional practices that may align to the standards-based
implementation practices for teaching mathematics (Coladarci, 1992; Guskey, 1987), it is
important to look at conceptions of teaching mathematics that may also be influential to
the teacher.
Conceptions of Teaching Mathematics
Teachers develop pre-conceived theories about teaching (Gates, 2006; Grant,
Peterson, & Shojgreen-Downer, 1996). These conceptions are patterned after their
recollection of teachers who taught them and are usually held throughout their careers
(Andrews & Hatch, 1999). They are framed by their beliefs (Andrews & Hatch, 1999;
Cooney, Shealy, & Arvold, 1998), which are generated from their reflective practices and
socially conditioned understanding of past experiences (Andrews & Hatch, 1999).
Jointly, these beliefs and conceptions are likely to inform ones’ mental model of teaching
and learning mathematics (Andrews & Hatch, 1999; Cooney et al., 1998; Ernest, 1991).
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The literature shows several overlapping models of teachers’ conceptions of
teaching mathematics (Andrews & Hatch, 1999; Ernest, 1991; Martin, 2007). These
models support conceptual understanding and content learning, problem-solving,
mathematically enriched classroom, individual student learning focused, and reflection.
These models are incorporated in the standards and core dimensions of teaching and
learning mathematics as prescribed by the NCTM (Martin, 2007). The equity standard is
engrained in the delivery of standards-based mathematics instruction. It supports the
provision of access to opportunities to learn mathematics by all students, regardless of
their personal backgrounds or physical challenges (NCTM, 2000).
In a standards-based mathematics classroom, the teaching and learning
experiences show a focus on both conceptual understanding and procedural fluency, and
emphasizes the use of formative assessment to ensure student learning (Kuhs & Ball,
1986; Ernest, 1991; Martin, 2007). The teacher uses strategies that are both processoriented and skills-oriented to ensure that students learn the fundamental concepts and
procedures (Thompson, 1992). Although routine practice of skills and whole class
teacher led-discussions are included in the instructional experience, conceptual
understanding is maintained as the ultimate goal (Gates, 2006; Kuhs & Ball, 1986). The
teacher engages students in purposeful activities that evolve from a problem situation.
Students apply reasoning and creative thinking, gather and apply information, discover,
invent and communicate ideas, and test those ideas through critical reflection and
justification as they solve relevant problems (Thompson, 1992; Martin, 2007). The
teacher acts as the facilitator of learning, posing questions, and providing situations for
investigation (Kuhs & Ball, 1986). He or she constantly monitors students’ learning and
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intervenes in their sense making by communicating timely feedback. This feedback
challenges students to analyze their responses and regulate classroom interaction (Martin,
2007).
The mathematically enriched classroom (Andrews & Hatch, 1999; Martin, 2007)
is carefully prepared by the teacher in order to facilitate the use of tools and technology to
engage students in worthwhile tasks and discourse. The teacher provides a supportive and
challenging environment through the use of mathematical tasks that require high levels of
cognitive demand (Martin, 2007; Stein, Smith, Henningsen, & Silver, 2009). Such
mathematical tasks challenge students to make sense of the context as well as the
mathematics embedded in the activity. Tools, such as manipulatives and technology, are
also used for supporting learning (Archer, 1999). Graphing utilities can be used to display
graphs of functions in real time, allowing students to build analogies and consider
interconnections between various properties of the graphs. Although the use of
technology is shown to dramatically affect the teaching and learning of mathematics,
equity in accessing these tools is a concern (Leinhardt, Zaslavsky, & Stein, 1990).
Teachers recognize the needs of individual students. He or she differentiates instruction
by preparing student-centered activities, which allow for independent learning or
interpersonal classroom interactions (Andrews & Hatch, 1999). Contextual application
and real life connections are used to scaffold learning (Archer, 1999). The teacher
incorporates socially relevant materials, projects and topics and empowerment in the
learning process (Ernest, 1991).
Finally, teachers of mathematics improve their practice through reflection (Smith,
2001). Reflection is a form of self-analysis performed in consideration of situational
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context. It is a deliberate effort to prepare oneself for future situations, although it is done
in the midst of an occurring situation that requires a problem-solving attempt (Schön,
1983). It involves not just a sequence of ideas but a consequence where one determines
an event as the proper outcome, while considering details from its predecessors (Dewey,
1997). It consists of active, persistent, and careful consideration of any belief or
conceptions that support it (Schön, 1983). “Elements of reflective thinking include: a) a
state of perplexity, hesitation, or doubt, and b) an act of search or investigation directed
toward bringing to light further facts which serve to corroborate or to nullify the
suggested belief” (Dewey, 1997, p. 9). It is in this state of perplexity, also known as the
problem-solving situation, where one begins to think about possible solutions to redefine
the situation and the events that follow. As one reflects, he or she becomes a researcher in
the practice context and produces unintended changes that give the situations new
meanings. In this way, the person allows the situation to talk back, and he or she listens
and reframes the situation again (Schön, 1983). This calibration process in reflection is
the core of mathematics teaching. These different conceptions of teaching mathematics
may influence the beliefs and perceptions of co-teachers about teaching and learning in
inclusion mathematics classes.
Teaching Mathematics Inclusion Classes
Teaching mathematics inclusion classes requires the use of instructional strategies
that address the needs of students with learning disabilities [and general education
students who struggle] in support of their mastery of mathematical concepts (Maccini &
Gagnon, 2000). Teachers of inclusion mathematics classes need to plan lessons that will
address the needs of their students. Information about specific learning accommodations
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for special needs students may help them tailor lessons for special education students. In
addition, teachers must be able to use differentiated instruction strategies in their cotaught lessons. Differentiated instruction requires the systematic planning of curriculum
and instruction in a way that will meet the learning need of academically diverse learners
(Tomlinson & Strickland, 2005). Lessons can be differentiated by content, process,
product, affect, and learning environment. The content of lessons are usually based on a
set of curriculum standards. Teachers may provide different pathways for students to
access essential knowledge, skills set, and understanding through the use of different
resource materials, field trips, and technology. Procedures for students to demonstrate
their mastery of the standards may vary. For example, the science teachers may ask
students to create models, draw cartoons, write essays, or create videos that demonstrate
their understanding of how tsunamis form. Teachers may also differentiate the lesson by
adjusting elements in the learning environment. They can create spaces for students to
work collaboratively or independently (Tomlinson & Strickland, 2005). One important
element, especially in inclusion classes, is the provision of a safe, least restrictive
environment where all students have access to learning opportunities.
Teachers use instructional support tools to help their students form connections
between concrete representations and abstract forms of concepts. For example,
manipulatives such as geoboards and algebra tiles may help students develop their
conceptual understanding of properties of quadrilaterals. Teachers utilize organizational
devices such as cue cards and graphic organizers to provide pictorial representations of
terms and ideas that may be related. They offer accommodations during the learning time
by providing student access to calculators, extended time, and assignment load
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modification. Teachers support students as they perform multi-step problem solving tasks
by incorporating individualized instruction by co-teachers, additional practice
assignments, and reduced homework assignments (Maccini & Gagnon, 2000). Cognitive
instructional interventions that include some type of remembering device, graduated
instructional sequence, problem-solving strategies, and self-monitoring systems are
provided to students to help them learn mathematics. They use mnemonic devices to help
students recall steps for performing order of operations. The use of graduated
instructional sequence that help students move from understanding concepts as presented
in concrete form with the use of manipulatives, to making connections with
representational forms like tables and graphs, and finally understanding the abstract
numbers and symbols help build the conceptual understanding. Problem solving
strategies involving schema-based instruction help students develop understanding of
word problems. Student tracking of their own progress can also help students monitor
their mastery of the content (Maccini, Mulcahy, & Wilson, 2007).
Adapting tests and other resources such as text materials also help provide the needed
support for struggling students in mathematics inclusion classes. Tests may be modified
in terms of construct and administration. Co-teachers may create practice tests to help
students become familiar with the format of the questions on a standardized test. Instead
of just using multiple-choice items, teachers may include short-answer, essay, or
matching items to allow students to demonstrate their knowledge. They may administer
tests orally, allow for additional time, or use copies of text with larger print in situations
when students may need these accommodations (Dettmer et al., 2005).
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Co-teachers of secondary mathematics inclusion classes may be able to address the
needs of all students by implementing these effective strategies while delivering rigorous
instruction of a highly technical subject. A national study conducted by Maccini and
Gagnon (2000) reported that special education teachers use more instructional strategies
than general education teachers when it comes to teaching computational and problem
solving tasks. Their familiarity with the mathematics topic significantly contributed to the
number of instructional practices they provided. The strategy implementation rate of
general education teachers are affected by the number of methods courses they took on
teaching students with learning disabilities. While these differences in the background
knowledge and preparation that special and general education teachers possess may cause
some arguments about who is best equipped to teach the students, the main focus should
be the promotion of a collaborative partnership between co-teachers to ensure that they
can provide all students in their class the opportunity to master the standards (Maccini &
Gagnon, 2000).
Teacher Efficacy
Over the years, the notion of self-efficacy has been linked to teaching practice.
Teachers have a substantial amount of control in what goes on inside the classroom. They
have an influence on the academic achievement of students (Wright, Horn, & Sanders,
1997). Because of this, researchers have increasingly explored the notion of teacher
efficacy. Teacher efficacy is defined as the “extent to which teachers believe that they
have the capacity to affect student performance” (Ashton, 1984, p. 28). Teachers with
high sense of efficacy indicate a greater commitment to teaching (Coladarci, 1992;
Guskey, 1987). They seem to be more open to new ideas and are more willing to
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experiment with new methods to better address their students’ needs (Guskey, 1987).
They work longer with struggling students (Gibson & Dembo, 1984), and are less likely
to refer a difficult student to special education (Poddell & Soodak, 1993). The more
efficacious teachers persist when things do not go smoothly and they are resilient in the
face of setbacks (Tschannen-Moran et al., 1998). They are more inclined to develop
collaborative work relationships with peers and students (Coladarci & Breton, 1997)
especially if it leads to providing the most beneficial environment for students (Yost,
2002). This implies that teacher efficacy can impact student achievement (Dembo &
Gibson, 1985; Goddard et al., 2004; Ross, 1994).
Teacher efficacy can determine the likelihood that a teacher will provide the
desired level of expected teacher outcomes (Raudenbush et al., 1992). Because conditions
in the school setting continually change, a teacher’s level of efficacy may vary from one
class to another, much like a student’s efficacy can (Raudenbush et al., 1992; Ross,
1994). A high level of teacher efficacy may be observed or reported after facilitating a
successful laboratory session. On the other hand, teachers may feel less efficacious when
they encounter disruptive students. Taken together it appears that teacher efficacy is
context-specific (Goddard et al., 2004; Raudenbush et al., 1992; Tschannen-Moran et al.,
1998). Some teachers feel more efficacious for teaching particular subjects to certain
grade level of students in specific settings. New challenges, such as having to work in a
new setting or adopt a reformed curriculum, can elicit a re-evaluation of efficacy.
Although teacher efficacy can change under different circumstances (Tschannen-Moran
et al., 1998), it is still considered as a powerful predictor of teacher commitment
(Coladarci, 1992).
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Sources of Teacher Efficacy
Four main sources of information contribute to the development of teacher
efficacy: performance mastery experiences; vicarious experiences for judging capabilities
in comparison with performances of others; verbal persuasion and related types of social
influences that one possesses certain capabilities; and physiological and affective states
from which people partly judge their capabilities, strength, and vulnerability (Bandura,
1997; Goddard, Hoy, & Hoy, 2000). These sources of efficacy are applicable to
collective group settings (Goddard et al., 2004), including collaborations between coteachers of inclusion classes.
Mastery experience results from overcoming difficulties through ones’ own
persistence. Teachers’ experiences with success and failures in their approaches to
teaching students have an effect on their teaching efficacy. Success raises efficacy and
increases possibility for future attempts at similar performance, while failure lowers
efficacy and leads to consideration of future attempts as useless or inept (Bandura, 1997;
Tschannen-Moran et al., 1998). Attributes and the level of arousal contribute to the
feeling of mastery or incompetence. Mastery experience involves the acquisition of
cognitive, behavioral, and self-regulatory tools that enable individuals to take action steps
to manage daily life experiences (Bandura, 1997). When a teacher experiences repeated
success, his or her self-efficacy beliefs increases. This claim is valid up to the point when
confidence is developed about one’s capabilities for completing tasks. Situations of actual
teaching can allow educators to gauge their strengths and weaknesses in carrying out the
teaching assignment. A co-teaching setting allows both teachers the ability to attempt
specific strategies for teaching their classes; each teacher is afforded the support person
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who can manage and monitor student behavior while the other attempts to incorporate
new strategies for teaching their inclusion class. Mastery experience is the most
significant source of teacher efficacy (Tschannen-Moran et al., 1998).
Vicarious experiences are sources of efficacy modeled by others, and the more
closely a person identifies himself or herself with the model, the stronger the impact on
efficacy (Bandura, 1997; Tschannen-Moran et al., 1998). Watching others teach or
viewing a video of models of teaching can impact how teachers view their personal
teaching competence. Modeling that conveys coping strategies for overcoming the
difficulties in teaching can boost the efficacy of observing teachers (Bandura, 1997;
Tschannen-Moran et al., 1998). Effective examples of teaching can lead others to
perceive a task as manageable, while ineffective examples can lead to beliefs that a task
is difficult unless the observers perceive that they are more skillful than the observed
teacher. In a co-teaching setting, one teacher’s exhibition of a successful inquiry-based
lesson with the shared students can provide the other teacher with a model for attempting
similar instructional approaches. In teaching mathematics, the special education teacher
may develop a higher efficacy in teaching a mathematical concept to students after
observing the mathematics teacher modeling an algorithm to solve a problem from a
previous lesson or class they shared. Teachers learn from their observations and
interactions with other teachers, and vicarious experiences can supersede the effects of
previously enacted behavior (Bandura, 1997).
Social persuasion includes examples such as verbal feedback, pep talks, or
conversations in the faculty lounge. These episodes counter occasional setbacks created
by self-doubt. Teachers can learn about the tasks of teaching from professional
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development or coursework, but unless they actually experience some success in
applying skills to enhance student learning, their perceptions of teaching competence will
remain the same (Tschannen-Moran et al., 1998). Listening to stories of success and
modeling by other teachers can lead to increased self-efficacy. This phenomenon similar
to social persuasion in which teachers perform better because of the supportive comments
received from peers. Specific performance feedback from supervisions, other teachers,
and students can provide information to the teacher to match the proper skills for specific
teaching tasks (Tschannen-Moran et al., 1998). Social persuasion provides social
comparison mechanism to gauge if their performance is adequate, inferior, or superior
compared to those of others given similar situations. It is worth noting that the credibility,
trustworthiness, and expertise of the persuader determine potency (Bandura, 1986). In a
co-teaching setting, both teachers are afforded these social persuasions when they share
their comments, ideas, and reflections about their lessons during collaborative planning
time.
The affective state includes feelings of relaxation and positive emotions, which
create self-assurance and anticipation of future success (Tschannen-Moran et al., 1998).
Feelings of nervousness as exhibited by cold hands and increasing heart rate, to name a
few, are conditions that can cause arousal (Bandura, 1997). Moderate levels of arousal
can improve performance by allowing individuals to focus and concentrate on the task at
hand, while heightened levels of arousal can impede the delivery of best performances.
These physiological states must be controlled (Tschannen-Moran et al., 1998). Cognitive
processes determine how the information will be weighed and how it will be used to
inform analysis of a teaching task and perception of teaching competence. This
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interaction between task analysis and teacher competence affects teacher efficacy. The
affective states of these collaborative groups can improve teacher tolerance during any
crisis that occurs in teaching all students (Goddard et al., 2004). This condition for
learning is true in a co-teaching setting because both teachers are afforded a support
person.
These sources of information are cognitively processed, weighted, and
incorporated into one’s personal efficacy (Bandura, 1989). They contribute to the
analysis of teaching task and self-perception of teaching competence (Tschannen-Moran
et al., 1998), and to the development of teacher efficacy. The model in Figure 1 shows the
cyclic nature of teacher efficacy (Tschannen et al., 1998).
Figure 1
The Cyclic Nature of Teacher Efficacy
Sources of Efficacy
Information
Verbal persuasion
Vicarious experience
Psychological arousal
Mastery learning

Analysis of
Teaching Task

Cognitive
Processing

Assessment of
Personal
Teaching
Competence

----------------------------New Sources of Efficacy
Information
-----------------------------

Teacher
Efficacy

Consequences
of Teaching
Efficacy
Goal, Effort,
Persistence, etc

Performance
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Since teacher efficacy is context specific, the various sources of efficacy are
processed with consideration of the teaching task and the context in which certain skills
are required to complete that task. Using the model, teachers form judgments about their
ability to accomplish tasks based on their self-assessments of their teaching competence
and the level of difficulty of the task. The model highlights the situational and
developmental nature of the task analysis process. A careful examination of one’s
strengths and weaknesses is necessary in order to make an efficacy judgment related to
the task at hand. This interaction of task analysis and assessment of personal teaching
competence shapes teacher efficacy. It also contributes to the consequences that result
from efficacy beliefs (Tschannen-Moran et al., 1998).
Teacher efficacy is powerful because of its cyclic nature. High levels of efficacy
can lead to greater persistence in performing tasks. On the other hand, lower efficacy
leads to lack of effort or abandonment of task. The proficiency level in the performance
of the task results in new mastery experiences. These provide new sources of information
that can form future efficacy beliefs. Over time, the process is stabilized to form a
relatively stable set of efficacy beliefs (Tschannen-Moran et al., 1998).
Collective Teacher Efficacy
Co-teachers work as a team to provide the best possible learning situation for the
students they share. In a co-teaching situation, both teachers are afforded the benefit of
having a support person from whom they can learn through collaboration during
planning, modeling of instructional delivery strategies, and sharing of feedback. It is
important to consider the notion of collective teacher efficacy in this discussion of
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teacher efficacy because of the nature of the partnership between the two collaborating
teachers.
Collective teacher efficacy is an important school construct (Bandura, 1997). It is
defined as the “group’s shared beliefs in its conjoint capabilities to organize and execute
courses of action required to produce given levels of attainments” (Bandura, 1997, p.
477). It refers to the perceptions of teachers in a particular school about the ability of
their whole faculty to plan and execute the necessary actions required to impact student
achievement (Goddard & Goddard, 2001). Group action is a result of the interaction and
coordinated efforts between its members. Individuals are not immune to the influence of
others even if they work independently within a group. They maintain access to the
resources, impediments, and opportunities as a member of the group and this partly
determines the efficacy of the individual (Bandura,1997). Perceived personal and
collective efficacy are derived from similar sources. Human agency is the fundamental
element of social cognitive theory. Because individuals function within networks that
include sociostructural influences, the notion of human agency is further extended to
include collective agency (Bandura, 1997). Teachers’ actions occur as a result of various
sources of influences especially those experienced within social contexts. Team
members’ support for a novice teacher may encourage him or her to increase persistence
for teaching difficult students. Mentor teachers may influence their colleagues to adopt
new strategies for teaching as a result of collaboration during content planning meetings.
A school’s culture of perceived collective efficacy may exert a strong influence on
teachers’ efficacy for delivering classroom instruction (Goddard et al., 2004).
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Goddard et al. (2000) proposed a model for collective efficacy consistent with the
teacher efficacy model presented by Tschannen-Moran et al. (1998). The model found in
Figure 2 is also based on the social cognition theory (Goddard et al., 2000). Within the
school organization, the same sources of teacher efficacy are experienced by the teachers
and thus influence collective teacher efficacy. These four factors are mastery experience,
vicarious learning, social persuasion, and physiological arousal or affective state. Mastery
experiences benefit schools as the collective whole learns from their own group’s
successes and failures. When teachers plan lesson together and conduct lesson studies,

Figure 2
A Simplified Model of Collective Teacher Efficacy
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they develop personal teacher efficacy. Modeling and peer observations help increase
collective efficacy. Social persuasions build a faculty’s conviction that they are capable
of achieving their school targets for student achievement. Encouragement from
colleagues may lead to increased efforts in working toward school goals. The affective
state of organization affects the collective efficacy. Actions that lead to organizational
dysfunction result in lower collective teacher efficacy. On the other hand, efficacious
organizations encourage members to learn to overcome challenges.
Beyond these four sources of collective teacher efficacy, it is important to
consider the analysis and interpretation of information that is performed at the
organization level. Goddard et al. (2000) postulated that there are two key elements in the
development of collective efficacy: analysis of teacher task and assessment of teaching
competence. Teachers assess the level of requirements for teaching their classes in the
context of their school setting. In analyzing the teaching task, they consider factors such
as motivation level of students, leadership support, commitment of peers, and availability
of resources in considering ways to achieve the organizational goals. Teachers also
analyze the teaching competence of the staff. They consider factors such as teacher
experience, training, motivation, and teaching skills when examining the collective
capacity for achieving success. Both elements lead to the development of collective
teacher efficacy. Goddard et al. (2000) further theorized that a high level of collective
efficacy may lead to strong organizational efforts to overcome the challenges in working
towards achieving goals. A low level of collective efficacy, on the other hand, may lead
to team dysfunction and failure to achieve goals. Feedback provides information for
reevaluating group actions (Goddard et al., 2000).
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Collective teacher efficacy is an important school contextual feature that may
influence teacher efficacy (Goddard & Goddard, 2001). Teachers who perceive a high
sense of collective efficacy may be prompted to perform better as a result of higher
expectations by the group. On the other hand, if the collective efficacy is low, teachers
may not receive the necessary persuasion to attempt alternative options for teaching
difficult students. Collective teacher efficacy beliefs are important to group performance
because they explain how organized group capacity for action is accessed to produce
desired results (Goddard et al., 2004).
Measuring Teacher Efficacy
Several researchers have attempted to measure teacher efficacy. Some of these
teacher efficacy instruments are presented below.
In 1976, the RAND organization utilized Rotter’s social learning theory to create
two items that measure a teacher’s locus of control. These items measure the extent to
which the teacher believes that he or she can influence student motivation and learning.
Teachers in this research were asked to rate themselves against the two items. Teacher
efficacy was calculated by finding the sum of the scores (Tschannen-Moran et al., 1998).
Figure 3 shows the two questions used by RAND (cited in Tschannen-Moran et al.,
1998).
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Figure 3
RAND Items
RAND Item 1. “When it comes right down to it, a teacher can’t really do
much because most of the student’s motivation and performance depends on his
or her home environment.”
RAND Item 2. “If I really try hard, I can get through to even the most
difficult or unmotivated students.”

Rose and Medway (1981) proposed the 28-item Teacher of Locus of Control
scale. This is based on Rotter’s (1966) internal external locus of control scale. In their
study, they determined the relationships between locus of control, teacher behavior,
student behavior, and student achievement.
Guskey (1987) created the 30-item Responsibility for Student Achievement (RSA)
scale. It uses an alternative-weighting procedure where participants distribute 100
percentage points between two options. The first option generally states that the event
was caused by the teacher and the other alternative states that events occurred due to
factors outside of the teacher’s control (Guskey, 1987; TSchannen-Moran et al., 1998).
The instrument measures a teacher’s responsibility for a student outcome. An example
item is “If you don’t have as much success as usual with a particular class, is that
probably (a) because you didn’t plan as carefully as usual, or (b) because these students
refused to work as hard as others” (Guskey, 1987).
Later, the instrument was modified to include a response rate of 0-10. The average of the
ratings were calculated for each sub-scale.
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Ashton and Webb (1986) developed the 7-item Webb Efficacy Scale to measure
teacher efficacy. They used a forced-choice format on items. Participants were asked to
select the item from two choices that they strongly agree with. Figure 4 gives an example
item from this instrument (Ashton and Webb, 1986).
Figure 4
Webb Efficacy Scale Items
(a) A teacher should not be expected to reach every child; sometimes students are
not going to make academic progress.
(b) Every child is reachable; it is a teacher’s obligation to see to it that every
child makes academic progress.

In 1985, Dembo and Gibson created a 30-item measure of teacher efficacy called
the Teacher Efficacy Scale (TES). This instrument distinguishes between general
teaching efficacy (GTE) and personal teaching efficacy (PTE) by creating questions for
both constructs. These two factors were determined after conducting a factor analysis.
The first factor examines the GTE or belief that a teacher’s ability to bring about change
is limited by external factors such as family background and parental influence. An
example GTE statement is “A teacher is limited by what he or she can achieve because a
student’s home environment is a large influence on his or her achievement.” The second
factor examines PTE or belief that the teacher has the ability to influence student
learning. An example PTE statement is “When the grades of my students improve it is
usually because I found more effective teaching approaches” (Dembo & Gibson, 1985).
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The tool uses a 6-point Likert scale from strongly agree to strongly disagree. With this
instrument, Dembo and Gibson (1985) were able to predict that teachers who score high
on both GTE and PTE would persist longer, provide a better academic setting for
students, and exhibit different types of feedback than teachers who had lower teacher
efficacy (Tschannen-Moran et al., 1998). The results of this study have led to the usage of
the TES in various contexts.
In 1993, Hoy and Woolfolk created a 10-item version of the TES instrument. It
uses the same two scales – general teaching efficacy and personal teaching efficacy.
Figure 5 shows some sections of this instrument (Tschannen-Moran et al., 1989).

Figure 5
Hoy and Woolfolk’s Teacher Efficacy Scale Items
INSTRUCTIONS: Please indicate your personal opinion about each statement by circling the
appropriate response at the right of each statement.
KEY: 1 = strongly agree, 2 = moderately agree, 3 = agree slightly more than disagree,
4 = disagree slightly more than agree, 5 = moderately disagree, and
6 = strongly disagree.
1. The amount a student can learn is primarily related to family background. 1 2 3 4 5 6
2. If students aren’t disciplined at home, they are unlikely to accept any

123456

discipline.
3. When I really try, I can get through to most difficult students.
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Emmer and Hickman (1991) adapted the Gibson and Dembo instrument to create
a 36-item measure. In addition to the general teacher efficacy and personal teacher
efficacy scales, a third scale that measures efficacy for classroom management and
discipline was included. Their rationale for addition was that it was partially distinct from
the ability to influence learning outcomes. Items with high factor loadings were added to
examine the factorial distinctiveness of classroom management and discipline efficacy.
The survey went through a pilot study that led to the final form of 36 items that use a 6point Likert scale ranging from strongly agree to strongly disagree. The instrument went
through another two screenings. They used factor analytic procedures to determine the
dimensionality of the items. Principal axis factor analysis was performed followed by
rotation using the varimax criterion. Internal-consistency coefficients and test-retest
correlations were calculated to establish reliability (Emmer & Hickman, 1991).
Studies on teacher efficacy related to specific content areas were found to have
adopted the Gibson and Dembo instrument to measure teacher efficacy (TschannenMoran et al., 1998). Riggs and Enoch (1990) created the Science Teacher Efficacy Beliefs
Instrument (STEBI) to measure the teaching efficacy of pre-service elementary science
teachers. Two scales were included in the instrument – personal science teaching efficacy
belief (PSTE) and science teaching outcome expectancy (STOE). It included 25
statements, 13 positively written and 12 negatively written, where participants selected
responses using a 5-point Likert scale. Content validation was established through the
careful review of five science educators. Cronbach alpha coefficients and item-total item
correlations were determined to establish reliability. Construct validity was established
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using factor analysis (Riggs & Enochs, 1990). Figure 6 shows sample items from the
STEBI (Riggs & Enochs, 1990).
Figure 6
STEBI Form B Items
1. When a student does better in science, it is often

SA

A

UN

D

SD

2. I will continually find better ways to teach science.

SA

A

UN

D

SD

3. Even if I try very hard, I will not teach science as well

SA

A

UN

D

SD

because the teacher exerted a little extra effort.

as I will most subjects.

In a follow-up study, Wenner (2001) used the STEBI to determine the
relationship between teacher efficacy and preparation experiences of pre-service science
teachers. He later modified the instrument to include questions about mathematics
teaching efficacy (Wenner, 2001). Enoch et al. (2000) also modified the STEBI to create
the Mathematics Teacher Efficacy Beliefs Instrument (MTEBI).
In 1993, Podell and Soodak used the Gibson and Dembo instrument to measure
the relationship between teacher efficacy and student referral to special education.
Guskey and Passaro (1994) also modified the TES to include a matrix that shows
the relationship between personal and general teaching efficacy with internal and external
loci of control (LOC). They included items from the Woolfolk and Hoy (1990) study.
The final instrument contains 21 items: 5 P-I, 5 P-E, 5 T-I, and 6 T-E. Figure 7 presents a
pictorial representation of the construct dimensions (Guskey & Passaro, 1994).
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Figure 7
Efficacy Construct Dimensions
Locus
Internal
(Positive)

External
(Negative)

Personal

I Can
(P – I)

I Cannot
(P – E)

Teaching

Teachers Can
(T – I)

Teachers Cannot
(T – E)

EFFICACY

Coladarci and Brenton (1997) used a 30-item modification of the Gibson and
Dembo instrument to measure teacher efficacy of special education resource room
teachers. They modified sections of the statements by simply changing the word teacher
to resource room teachers; similarly, classroom to resource room (Coladarci & Brenton,
1997).
In 1997, Bandura created a 30-item instrument based on seven subscales. These
subscales are groupings of various tasks that teachers are required to perform. There are
other instruments that measure dimensions that are related to teacher efficacy
(Tschannen-Moran & Hoy, 2001).
Tschannen-Moran and Hoy (2001) modified the scales to create the Teacher
Sense of Efficacy Scale. There are two versions of the instrument: long version and short
version. Additional information on the validity and reliability of this instrument is found
in the instrumentation section of the Chapter 3.

72

Finally, Milson and Mehlig (2002) created the Character Education Efficacy
Beliefs Instrument (CEEBI) from the Gibson & Dembo instrument to measure teacher
efficacy in special education. It consists of 24 items to which participants select a
response on a 5-point Likert scale.
In terms of collective teaching efficacy, Goddard et al. (2000) created an
instrument by modifying items from the Gibson and Dembo measure and Bandura scale.
They used four types of items to identify collective teaching efficacy. These are group
competence positive, group competence negative, task analysis positive, and task analysis
negative. Factor analysis and correlational analyses were used to establish validity and
reliability (Goddard et al., 2000)
This summary of existing teacher efficacy measurement tools shows the attempts
of previous researchers to determine levels of efficacy in various settings. Although there
were reported tools for specific areas of study such as character education and science,
the literature reveals a single efficacy instrument that measure teacher efficacy in
teaching mathematics. The Mathematics Teacher Efficacy Beliefs Instrument (MTEBI)
created by Enochs et al. (2000) was used to measure the mathematics teaching efficacy of
elementary school preservice mathematics teachers. The literature also does not provide
information on the use of instruments that measure teacher efficacy in teaching inclusion
classes.
Teacher Efficacy and the Change Process
Implementing a change process in education is difficult. The adoption of an
innovation, such as the inclusion model for teaching, can lead to discomfort for many
teachers. The literature reveals some information related to the context of the change
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process discussed in this study. When implementing co-teaching, initial negative effects
can cause a drop in teacher efficacy (Tschannen-Moran et al., 1998). As teachers
experience success and begin to witness evidence of student learning in mathematics, the
level of teacher efficacy increases (Smith, 1996). Teachers need support and
encouragement after the initial training of any initiative. This is crucial as the teacher
struggles and learns to implement new teaching methods, in this case teaching students
with learning disabilities. Vicarious experiences such as mentoring, when used as a
professional development tool, can have a direct impact on teacher efficacy (Yost, 2002).
Levels of collaborations between teachers in schools also has been linked to higher
teacher efficacy (Chester & Beaudin, 1996). Collaborative practices between the general
education and special education teachers are an example of such practices. High school
teachers’ efficacy can increase or decrease based on the track assignment of courses he or
she teaches. Teachers in honors classes such as calculus may be highly efficacious, while
those teaching mathematics courses in the remedial track can have low efficacy. The
difference in the effect of course track is more noticeable in mathematics and science
than in language arts and social studies (Raudenbush et al., 1992).
Summary
The adoption of fully comprehensive approaches to educating all students has led
to the formation of inclusion classes, some of which are taught by general education
mathematics teachers and special education teachers. These teachers are now faced with
the challenge of meeting the needs of both mainstream students and those with special
needs. This can be a very daunting task especially at the secondary level and therefore
requires a professional development model that would take advantage of the content
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expertise of the mathematics teacher and the special education teachers’ knowledge of
teaching strategies for struggling learners. From a sociocultural perspective, collaborative
planning may be a solution to this problem. This study aims to discover if collaborative
planning between mathematics teachers and special education teachers can increase the
teachers’ self-efficacy in teaching inclusion classes.
Statement of Hypotheses
This study investigates the teacher efficacy of the mathematics and special
education collaborating teachers of secondary mathematics inclusion classes. It examines
the effects of collaborative planning on teacher efficacy and mathematics teaching
efficacy of collaborative teachers of secondary mathematics inclusion classes. It also
attempts to identify common instructional practices that collaborating mathematics and
special education teachers engage in during collaborative planning time. Specifically, the
current study seeks to find the answers to the following research questions.
Question 1. Is there a significant difference in teacher efficacy of mathematics
teachers among the varied lengths of collaborative planning time?
Questions 1.1. Is there a significant difference in teacher efficacy of special
education co-teachers among the varied lengths of collaborative planning time?
Questions 2. Is there a significant difference in mathematics teaching efficacy of
mathematics teachers among the varied lengths of collaborative planning time?
Questions 2.1. Is there a significant difference in mathematics teaching efficacy
of special education co-teachers among the varied lengths of collaborative planning time?
Question 3: Is there a significant difference in teacher efficacy between
mathematics and special education co-teachers?
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Question 3.1: Is there a significant difference in the mathematics teaching
efficacy between the mathematics and special education co-teachers?
Question 4: What are some of the instructional practices that collaborating
mathematics and special education teachers engage in during collaborative planning
time?
After careful review of the theoretical framework and the literature review, the
following hypotheses are proposed:
Questions 1 and 1.1 consider the relationship between the teacher efficacy of the
mathematics and special education collaborating teachers across the various collaborative
planning times.
Hypothesis 1: There is a significant difference in the teacher efficacy of the
mathematics and special education co-teachers across the varying collaborative planning
time.
Hypothesis 2: There is a significant difference in the teacher efficacy of the
mathematics and special education co-teachers across the varying collaborative planning
time.
Questions 2 and 2.1 consider the relationship between the mathematics teaching
efficacy of the mathematics and special education collaborating teachers across the
various collaborative planning times.
Hypothesis 3: There is a significant difference in the mathematics teaching
efficacy of mathematics co-teachers across the varying collaborative planning time. As
the teachers continue to engage in collaborative planning, they become more exposed to
the different sources of efficacy that are embedded within the collaborative practice.
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Hypothesis 4: There is a significant difference in the mathematics teaching
efficacy of special education co-teachers across the varying collaborative planning time.
As the teachers continue to engage in collaborative planning, they become more exposed
to the different sources of efficacy that are embedded within the collaborative practice.
Questions 3 and 3.1 consider the relationship between the teacher efficacy and
mathematics teaching efficacy of the collaborating teachers.
Hypothesis 5: There is no significant difference in teacher efficacy between the
mathematics and special education co-teachers.
Hypothesis 6: When it comes to teaching secondary mathematics inclusion
courses, there is a significant difference in mathematics teaching efficacy between the
mathematics and special education co-teachers. The special education teachers may not
be as efficacious about their capabilities in teaching mathematics, especially at the
secondary level, simply because of their limited content background. A continuation
study may focus on the change in mathematics teacher efficacy as a result of the
collaborative planning and collaborative teaching experiences between the co-teachers.
Hypothesis 7: The list of instructional practices that collaborating mathematics
and special education teachers engage include discussions of teaching strategies and coteaching models, identifying roles of co-teachers for specific lessons, assessing student
learning, using data to inform instruction, and developing collaborative relationship
between co-teachers.
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CHAPTER III
METHODOLOGY
Research conducted on teacher self-efficacy has focused on the factors that affect
its development and how it impacts the teaching and learning experiences of both
students and teachers. This present study centers on the effect of collaborative planning
between mathematics and special education teachers on self-efficacy in teaching
secondary mathematics inclusion classes. It also focuses on the differences between the
teacher efficacy of the mathematics and special education teachers when it comes to
teaching mathematics in the classroom. It also seeks to find some information about
instructional practices that co-teachers of high school mathematics inclusion perform
during collaborative planning time.
Research Design
A primarily quantitative research design was used, with follow-up interviews. The
key purpose of the design was to utilize the survey research method to find the answers to
the research questions and then use the follow-up interviews to build upon the
quantitative results. A sequential design was used to generate the findings about the
teacher efficacy and mathematics teaching efficacy of the participants. In the initial
quantitative phase, research questions and hypotheses addressed differences between the
teacher efficacy and mathematics teaching efficacy of the mathematics and special
education teachers across the varying collaborative planning times. Similarly, these
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questions and hypotheses also addressed the differences between teacher efficacy and
mathematics teaching efficacy of mathematics and special education teachers. Further
information was investigated using follow-up interviews. These follow-up interviews
were used to explore several aspects of teacher efficacy and mathematics teaching
efficacy of three pairs of collaborating teachers. These collaborating teachers taught
secondary mathematics inclusion classes at different school sites. Weight was placed on
the quantitative phase, with the follow-up interview providing support to the findings of
the initial phase. The purpose of the follow-up interviews was to gather information that
can provide further explanations of significant results (Creswell, 2009). It was also
intended to provide further exploration and clarification of unusual findings (Morse,
1991). The survey data was considered the primary source of data with the data from the
interviews providing a supportive role in this study (Creswell, 2009). The final analyses
involved the use of statistical tools that provided descriptive reports on the teacher
efficacy and mathematics teaching efficacy of collaborating teachers of secondary
inclusion mathematics classes. The data from the interviews were used to find evidence
that further support the findings from the survey.
The primary methodology involved the use of quantitative survey data. According
to Creswell (2009), quantitative research stems from philosophical roots that include
positivism, logical empiricism, and realism. It provides the means for testing objective
theories or hypotheses about the relationship among variables. The results yield quantities
that answer questions beginning with “how much” or “how many.” During the late 19th
century and throughout the 20th century, strategies of inquiry within quantitative research
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Figure 8
Research Design Diagram: Quantitative Study with Follow-Up Interviews
Steps
QUANTITATIVE
Data Collection

Procedures
•
•

QUANTITATIVE
Data Analysis

•
•

•
QUANTITATIVE
Results

•
•
•

Pose questions to explain
the QUANTITATIVE
findings

•

Follow-Up Interviews

•

•

•

Survey method (n = 92; 77 mathematics teachers
and 15 special education teachers)
Instruments: TSES, MTEBI, demographics data,
items on instructional practices
t-test: independent variable: teacher classification;
dependent variable: TSES responses to items
1 – 12 and MTEBI responses to items 1 – 21)
ANOVA: independent variable: collaborative
planning time; dependent variable: TSES
responses to items 1 – 12 and MTEBI responses to
items 1 – 21
Descriptive statistics from responses to item 10
Discuss significant and non-significant results
Discuss differences in means and standard
deviations
Discuss frequency reports for instructional
practices commonly and least frequently
performed
Identify findings that are unusual or that need
further clarification
Create follow-up questions that may provide
further explanations to the survey findings
Semi-structured interviews using interview
protocol
Private interviews with individual members of
three co-teaching pairs

Comparison of Interview
Data with Quantitative
Findings

•

Compared interview transcripts with quantitative
findings for possible explanation to these findings

Overall findings and
interpretation

•

Explain quantitative findings with supporting
interview findings
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invoked the postpositivist world view. The strategies include experimental, quasiexperimental, and/or correlational studies. In more recent years, quantitative studies have
involved more complex experiments using multiple variables and treatments, including
structural equation modeling and hierarchical linear modeling (Creswell, 2009). The
organization and method of quantitative studies is predetermined or a priori. Tools such
as ratings, tests, and questionnaires are used to gather information. Sampling ranges from
those of convenience to various forms of random sampling, such as stratified random
sampling. The primary mode of analysis in quantitative studies involves the use of
statistical software packages such as SPSS and SAS, with the findings presented in a
precise and numerical fashion (Merriam, 2009).
Existing valid and reliable survey instruments were used to gather data from a
sample of convenience. Questionnaires were the preferred method of data collection
because of ease in use, cost-effectiveness, and rapid turnaround in gathering data from a
large sample within a short window of time. As there was no one measurement tool that
could investigate general and mathematics specific self efficacies, two scales were
implemented. The two instruments utilized were the Teachers’ Sense of Efficacy Scale
(TSES) by Tschannen-Moran and Hoy (2001) and the Mathematics Teaching Efficacy
Belief Instrument (MTEBI) by Enochs, Smith, and Huinker (2000). The TSES provided a
means for measuring the personal teaching efficacy and general teaching efficacy of the
general and special education teachers. Permission to use the instrument was readily
available from Hoy’s Ohio State University webpage. Because the setting for the
collaboration was a mathematics classroom, the MTEBI instrument made it possible to
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measure teacher efficacy in relation to teaching this specific content area. The premise for
using this separate tool was derived from the set up of the co-teaching partnership. Both
teachers were responsible for teaching the mathematics content to the shared class. The
details about the reliability and validity of these two instruments are found in the
instrumentation section of the quantitative phase of the methodology.
The interview follow-up phase of the methodology utilizes semi-structured
interviews. This involves the collection of data from participants in their own classroom,
seeking to understand how and why phenomena occur. In this study, follow-up
interviews were used to find additional information that can explain the findings from the
main quantitative research. The interview questions were written to generate additional
information about the participating co-teachers’ teacher efficacy and the different sources
of teacher efficacy they experienced while co-teaching.
Independent semi-structured interviews were conducted with members of three
pairs of high school mathematics co-teachers. These pairs were selected using a
purposeful sampling method. Factors such as school setting, experience with co-teaching
inclusion mathematics classes, and availability during the data collection period were
considered in the selection of the participants. The researcher met with each participant
for the face-to-face interview. This data collection method was utilized to provide the
researcher with the ability to ask additional questions that could provide explanatory
information of the survey findings. An interview protocol was used to conduct the semistructured interviews with each participant. Semi-structured interview usually solicits
specific data from the interviewees. A set of guide questions is prepared ahead of time.
The researcher has the flexibility to adjust the order of the questions and may not
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necessarily use exact wording during the interview (Merriam, 2009). The researcher used
follow-up questions to clarify the meaning of shared statements between members of the
same co-teaching team. This method was also used to determine the accuracy of the
collected data. Permission to conduct the interviews at the school site was provided by
each co-teaching team’s principal. Interviews were audio recorded with the consent of
each participating co-teacher. Data from the interviews were transcribed, and later
organized and prepared for analysis. For the purpose of this research, the analysis of the
interview data was limited to finding explanatory statements that will further explain the
results of the quantitative survey findings.
Data Collection
Survey Method
The quantitative study was conducted as part of a larger investigation that was
done as an evaluation process for a district initiative. Secondary data were collected from
schools that come from a large, urban school district in the Southeast. Schools whose
principals provided their consent for survey distribution were included in the study. This
resulted in a convenience sample from a pool of participants in their naturally formed
groups, in this case, according to their school location. Information containing the
purpose of the study, directions for administration, and the link to the electronic survey
were sent to the sample group of mathematics and special education teachers via email.
Teachers from the 9th through 11th grades were included in the sample as these were the
targeted grade levels included in the district initiative. The consent form was included on
the front page of the survey and participants had the option to proceed with completing
the survey upon signifying their consent. Participation in the study was strictly voluntary.
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Data were collected within a two-week window, and in addition, two follow-up emails
were sent to the teachers as reminder notices for considering participation in the study.
These emails were not recorded in the database of survey responses and there is no
method of tracking which responses belonged to particular teachers.
All of the participating high schools have special education student subgroups.
Special education teachers were assumed to have possessed a highly qualified teaching
status in special education as they were required by the state’s teacher licensing board to
have satisfied mandatory requirements for this certification in order to teach. Similarly,
the general education teachers should have attended a course on special education in
order to be certified to receive their teaching license.
Participants
The participants came from a large urban school district located in the
southeastern part of the United States. Based on the 2009-2010 state report, 78% of the
students in this district were eligible for free and reduced lunch. There were 11,702 high
school students enrolled during the year of the study, of which 1,141 were classified as
special education students. A total of 932 special education students were serviced in
inclusion classes during that time.
The survey was distributed to a convenience sample from participating high
schools in one urban school district. There were 92 participants in this study, of which 77
were mathematics teachers and 15 were special education teachers. At the time of the
study, these teachers co-taught mathematics inclusion classes in 9th, 10th, or 11th grades.
They were all assigned to work with a collaborating teacher. Demographic information
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such as gender, educational attainment, and area of certification about the sample group
is found in Table 2.
Table 2 shows that there are 77 mathematics teachers and 15 special education
teachers who participated in the survey. This difference in number is noted in limitations
section of this study as more mathematics teachers were represented in the sample group
than special education teachers. Seventy-three percent of the participants were female.
Most of teachers possess a masters degree.
Table 2
Survey Participants’ Teacher Demographic Information
General
Special
Education Education
Teacher
Teacher

Gender

Educational Attainment

Male Female Bachelors Masters Masters+ Doctorate
n

77

15

25

67

24

30

34

4

%

84

16

27

73

26

33

37

4

Instrumentation
The two instruments used in this study are Teachers’ Sense of Efficacy Scale
(TSES) by Tschannen-Moran & Hoy (2001) and Mathematics Teaching Efficacy Belief
Instrument (MTEBI) by Enochs, Smith, and Huinker (2000). Without a valid single
instrument available that could measure the teacher efficacy of collaborating teachers
involved in a particular setting of co-teaching secondary mathematics inclusion classes,
both instruments were utilized to capture the participants’ beliefs about the subject.
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The Teachers’ Sense of Efficacy Scale (TSES) is also called the Ohio State
Teacher Efficacy Scale (OSTES). Two researchers and eight graduate students, who were
participants in the seminar on self-efficacy in teaching and learning at the College of
Education in Ohio State University, created it. The Likert scale format from the Gibson
and Dembo (1984) instrument and the expanded scale advocated by Bandura (1997) were
referenced in the early stages of the creating the instrument. Sample items from the
instrument are shown in Figure 9 (Tschannen-Moran & Hoy, 2001).
Figure 9

1. How much can you do to control disruptive behavior in

1

2

3

4

5

6

7

the classroom?
2. How much can you do to motivate students who show
low interest in school work?

The current instrument was tested in three separate studies. In the first study, the
instrument was tested on 224 participants from the Ohio State University. The sample
consisted of 146 pre-service teachers and 78 in-service teachers. The respondents were
asked to select a rating for the 52 items using a 9-point Likert scale. Responses were
submitted for principal-axis factoring with varimax rotation. The 52 items were reduced
to 32 items after the first study. In the second study, 217 participants were included and
they were comprised of 70 pre-service teachers and 147 in-service teachers. A principal-
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A great deal

quite a bit

very little

nothing

Directions: Please indicate your opinion about each of the
statements below by circling the appropriate response at
the right of each statement. The numbers represent a
continuum from 1 (nothing) to 9 (a great deal). Your
answers are confidential.

some influence

Teacher Sense of Efficacy Survey Items

8

9

axis factoring with varimax rotation was performed on the responses to the 32 items. This
resulted in the reduction of items to 18 and the determination of the three scales. A
principal-axis factoring was performed on the results of both studies for the three scales
and this resulted in a reliability of 0.95. Construct validity was established by assessing
the correlation of the instrument with other existing measures. A third study was
conducted using a sample of 410 teachers. The sample included 103 pre-service teachers,
255 in-service teachers, and 38 respondents who did not identify their status. The
participants were from three universities. The same tests were performed on the
responses and this resulted in the final TSES. From the original 52 questions, the TSES
was reduced to a 24-question and 12-question survey. The items were categorized
according to three subscales: instruction, management, and engagement. Construct
validity and reliability of the short and long forms of the TSES were determined by
assessing the correlation between this new instrument and other existing measures of
teacher efficacy. Principal axis factor analysis was conducted and the results indicated
factor loadings ranging from .60 to .85 in all items in both forms. Table 3 outlines the
alpha scores and descriptive statistics for the short form of the TSES and each of the
scales. The TSES has three scales. They are efficacy in student engagement, efficacy in
instructional strategies, and efficacy in classroom management (Tschannen-Moran &
Hoy, 2001).
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Table 3
OSTES Descriptive Statistics for Scales
Mean

SD

α

OSTES

7.1

.98

.90

Instruction

7.3

1.2

.86

Management

6.7

1.2

.86

Engagement

7.2

1.2

.81

In Table 3, you will find the overall Cronbach alpha coefficient of .90 for the
entire TSES and scores of .86, .86, and .81 alpha scores for instruction, management, and
engagement respectively. The mean scores were consistent in considering the overall
scores and those of the scales with a minimal drop in the mean for the management scale.
The standard deviations are the same for all three scales. The results show that both
versions of the TSES are valid and reliable. Thus, the 12-item short version TSES was
the instrument used in this study (Tschannen-Moran & Hoy, 2001).
The Mathematics Teaching Efficacy Belief Instrument (MTEBI) for pre-service
teachers resulted from a small modification of the Science Teaching Efficacy Belief
Instrument (STEBI-B). Essentially, the word “science” was replaced with “mathematics”
with everything else remaining the same. This MTEBI instrument consists of 21 items
with 13 items comprising the Personal Mathematics Teaching Efficacy (PMTE) subscale
and eight items on the Mathematics Teaching Outcome Expectancy (MTOE) subscale. In
this survey, participants choose one rating from a 5-point scale. The scales are labeled
using the descriptors “strongly agree,” “agree,” “uncertain,” “disagree,” and “strongly
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disagree.” Item analysis was conducted for the original 23-item scale and it was found
that two items had item-total item correlations that were less than 0.30. These items were
removed from the survey. Reliability analysis produced an alpha coefficient (Cronbach’s
alpha) of .88 for the PMTE subscale and .77 for the MTOE subscale. The MTEBI has
two scales – personal mathematics teaching efficacy (SE) and outcome expectancy (OE).
Sample items from the MTEBI are found in Figure 10 (Enochs, Smith, & Huinker, 2000).
Figure 10
Mathematics Teaching Efficacy Beliefs Instrument Items
KEY:

Directions: Please indicate your opinion about each of the
statements below by circling the appropriate response at the
right of each statement. Your answers are confidential.

SA = Strongly Agree
A = Agree
U = Uncertain
D = Disagree
SD = Strongly Disagree

1. When a student does better than usual in mathematics it is
often because the teacher exerted a little extra effort.

SA

A

U

D

SD

2. I will continually find better ways to teach mathematics.

SA

A

U

D

SD

The TSES and MTEBI instruments were used together in the survey for the
current examination. A study specific questionnaire was also included to determine
participant demographic information such as gender, years of teaching, educational level,
co-teaching experiences, and mathematics teaching experiences. Preliminary surveys
were piloted for feedback to random mathematics and special education teachers during a
district training. Once suggested updates were recorded, the dissertation committee
members checked the survey for clarity and accuracy. District leaders for the initiative
conducted a final check for conformity and alignment to the project’s evaluation goals.
These steps were also undertaken by the researcher to check for clarity of the questions,
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aesthetic form of the presentation, and ease of use of the electronic tool. These steps were
necessary to ensure readability, clarity of directions, and alignment to the goals of the
study. A copy of the questionnaire is found in Appendix A.
Using an online commercial tool available through Google, the TSES and MTEBI
instruments were generated using custom templates and the link to the survey was
provided via email for the participants to complete. The results were compiled and
reported in spreadsheet form. The spreadsheet was converted and entered into SPSS, a
statistical software package, for further analysis. This particular method was selected
because of its ease in use, cost-effectiveness, and rapid turnaround in gathering data from
a large sample within a short window of time. One time data collection was utilized.
Follow-up Interviews
Follow-up interviews were conducted as a follow-up to quantitative survey phase.
It was used as a means to provide additional information that would further explain the
findings from the survey results. Semi-structured interviews were conducted with three
pairs of co-teachers from different high schools. Purposeful sampling was used to
identify three pairs of collaborating teachers for the study. In selecting the three coteaching pairs, the researcher considered categories such as number of years of
collaboration, total number of years in teaching inclusion mathematics classes, gender of
the members of the co-teaching pair, and principal and individual consent on
participation in the study. While individual consent was secured, the researcher ensured
that both the mathematics teacher and the special education co-teachers agreed to
participate in the study before scheduling the interviews. Table 4 indicates the
demographic and instructional information about the participating teachers. The names of
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the participants and their respective school sites are kept confidential through the use of
pseudonyms in reporting results. All of the ethical and confidentiality requirements
specified in the approved Institutional Review Board (IRB) proposal were satisfied.
Table 4 shows the demographics of the three co-teaching pairs included in followup phase. Their years of experience in teaching inclusion classes range from 1.5 to 10
years. They have varying years of experience as co-teachers and all were not scheduled
with a collaborative planning time during the study.
Table 4
Follow -Up Interview Teacher Demographic and Instructional Information
Teacher

Certificate Area

Years of
Teaching
Inclusion
Classes

Years of
Collaboration
with Current
Co-Teacher

Common
Planning
Time
Provided

9

3

No

7

3

No

4

<1

No

1.5

<1

No

10

2

No

2

2

No

Team A
Ms. Allen

Mathematics

Ms. Bennett

Special Education

Team B
Ms. Carter

Mathematics

Mr. Dalton

Special Education

Team C
Mr. Elbert

Mathematics

Mr. Ferguson

Special Education
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Interview Participants
Three pairs of collaborating teachers were selected based on their years of
experience in teaching inclusion classes, years of experience in working together as a coteaching team, and consent of both teachers to participate in the study. These teams all
taught in different high schools within the same school district where the initial surveys
were distributed.
Co-teaching Team A
The collaborating teachers in co-teaching team A were from “Aberdeen High
School.” “Ms. Allen,” who is the mathematics teacher, has earned a masters degree, has
taught for 10 years, and has been involved in collaborative teaching for the past nine
years. “Ms. Bennett,” who is the special education teacher, is in the process of
completing her requirements for a doctoral degree. She has taught self-contained classes
for two years and has co-taught inclusion classes for five years. She supports three of the
mathematics inclusion classes in this school at the time of the study. During the
interview, she expressed her desire to become fully certified in mathematics so that she
can become a teacher-of-record for her own class. Ms. Allen and Ms. Bennett have been
co-teachers for the past three years. They are both female teachers and each had more
than six years of experience in education.
Collaborative planning times between the two teachers were not scheduled for the
school year when the data were collected. Although this team was not provided scheduled
collaborative planning times, both teachers committed time to plan with the other coteacher in order to prepare for their co-taught classes. During the past two years, they
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have been able to meet regularly during their common content planning time for
mathematics teachers and special education teachers who support the mathematics
classes. For this school year, they found creative ways to meet even without the
scheduled collaborative planning time.
Co-teaching Team B
The collaborating teachers in co-teaching team B are from “Brent High School.”
These teachers had only been assigned as co-teachers at the beginning of the year. “Ms.
Carter,” who is a mathematics teacher, has a masters degree, has taught for 15 years, and
has been involved in collaborative teaching for the past four years. “Mr. Dalton,” who is
the special education teacher, was in his second year of teaching. He is assigned to coteach mathematics inclusion classes for both years. Besides supporting Ms. Carter, he
also supports another mathematics teacher at another grade level. He came to the teaching
profession through an alternative certification program. He is contracted to work at Brent
High School for two years as a Teach For America teacher. As a member of the Teach
for America corps of teachers, he receives intensive training and support to help him
teach students from low socio-economic backgrounds.
Collaborative planning time between the two teachers was not scheduled for the
school year when the study was conducted. They both had the same planning time.
However, Mr. Dalton co-plans with the other mathematics teacher he was assigned to
support. Although they were not provided scheduled collaborative planning times, both
teachers mentioned that they made a commitment to set aside time to plan with the other
co-teacher in order to prepare for their co-taught classes. Because Mr. Dalton co-teaches
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in adjacent rooms, he used the advisory period as a time to visit Ms. Carter’s classroom
so that he could review the lesson for that day.
Co-teaching Team C
The collaborating teachers in co-teaching team C are from “Colony High School.”
These teachers were on their second year of co-teaching together at the time of the study.
“Mr. Elbert,” who is the mathematics teacher, had earned a bachelor’s degree, taught for
12 years, and has been involved in collaborative teaching for the past 10 years. “Mr.
Ferguson,” who is the special education teacher, has an earned masters degree, has taught
for the past 10 years, has taught self-contained classes for eight years, and has co-taught
inclusion classes for two years. He supported inclusion classes for the 11th grade team
where the concentrations were social studies and mathematics. These co-teachers both
shared experiences with athletic coaching as Mr. Elbert was the track coach and Mr.
Ferguson, who used to be the athletic director for that school, was the basketball coach.
Collaborative planning times between the two teachers were not scheduled for the
school year when the study was conducted. They shared that they were given a grade
level team planning time. However, they did not consider this as a scheduled
collaborative planning time. They noted that they discussed some interventions and
accommodations for teaching struggling students during their co-taught class.
Semi-structured Interviews
Guided interview questions were written based on the scales used in the Teachers’
Sense of Efficacy (TSES) and Mathematics Teaching Efficacy Belief Instrument (MTEBI)
instruments. A copy of the interview protocol and consent form are found in Appendix C.
Instructions for the interview were provided so that standard procedures were used in
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each of the interviews. Preliminary questions aimed to solicit information about
demographics and collaborative planning time. Questions about efficacy in student
engagement, instructional strategies, classroom management, and student outcome
expectancy within the context of the co-teaching secondary mathematics inclusion classes
were asked. These were written so that each question matched a scale in the TSES and
MTEBI. In addition, one question specifically regarding the collaborating teachers’
experiences with co-planning was included in order to gather more information about
collaboration practices between the co-teachers. In a semi-structured interview, the
researcher is provided the flexibility to arrange the ordering of the questions to change
the wording of the questions to match the responses used by participants (Creswell,
2009). There were opportunities to ask follow-up questions about the participants’
co-teaching experiences. Some follow-up questions asked were "What do you think were
the best strategies that you have used where you have seen those aha moments?” and
“What about students misbehaving? Do you think you can impact the student so they
don't misbehave in class?”
The researcher was able to solicit feedback from university faculty members on
the clarity of the questions and their alignment to the research questions. In addition, the
researcher also solicited feedback from a pilot group of collaborating teachers. The pilot
group commented on the clarity of the questions and the flow of the discussions. The
final set of guided questions was used in a semi-structured interview session with each
individual teacher from the three collaborative teaching pairs.
Interviews with each participant were conducted based on their availability.
Participants were contacted via email a few weeks prior to the interview and were given a
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full description of the procedures. Interviews were conducted in the participant’s
classroom or school. Interview sessions with Ms. Allen and Ms. Carter were conducted in
their own classrooms during their planning time. The sessions with Ms. Bennett and Mr.
Ferguson, both special co-education teachers, were conducted in their school’s teacher
planning room because they do not have their own classrooms. These sessions were held
during their planning time as well. Mr. Dalton agreed to sit for the interview during his
lunch break. This interview was held in his co-teacher’s classroom. Mr. Elbert was
interviewed in his classroom immediately after his last period class. For most of the
interviews, the sessions with the mathematics co-teacher occurred prior to those with the
special education co-teacher. This was not planned as the sessions were based on the
individual availability of the participants.
On the day of the interview, the researcher greeted the participant and asked them
to take the lead in finding a private yet comfortable setting for the interview. At the
beginning of each interview, the researcher explained the purpose of the research and the
nature of the data collection process. Participants were provided an informed consent
form that they can sign to signify their willingness to participate in the study (Appendix
D). Each interview session was audio recorded. Participants read and signed the consent
form before the interview began. They were provided with a copy of the interview
questions to reference during the interview. Responses from the interviews were treated
confidentially. Member checking was used to ensure the accuracy of the interview. An
example of this was conducted through the solicitation of feedback on preliminary
findings by some of the interview participants.
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Recordings of the interviews were transcribed using a free online Dragon
application tool available in most smartphones and IPods. Using this tool, the researcher
was able to convert the audio file into text file. The researcher verified the accuracy of
the transcript by reviewing the transcript while the recording was played back. Once the
accuracy of the transcripts was verified, the researcher included details of each interview
session including the time, location, pseudonym for the participant, and co-teaching team
code. Data were stored on a secure password-protected computer. Data will be stored for
one year after collection according to the prescribed amount of time set by the Kennesaw
State University IRB approval.
Data Analysis
The data analysis for this study followed a two-phase sequential approach. The
first phase involved careful analysis of the data collected from the online survey. In order
to gain additional insight about the efficacy and collaboration practices of co-teachers,
independent follow-up interviews with members of three co-teaching pairs from different
schools were conducted. This follow-up phase involved an analysis of transcripts from
those interview sessions with three pairs of collaborating teachers of secondary
mathematics inclusion classes. Because this phase was conducted to extend the
information provided in the quantitative phase, the process of analyzing the data from the
interviews followed a more quantitative approach as the process was limited to finding
commonalities between the survey and interview data.
Survey Data Analysis
An online commercial tool provided the capability for displaying the quantitative
data in the form of a spreadsheet. As this is a secondary data analysis design, the database
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required adaptation to meet the current study’s objectives. For instance, responses from
teachers of content areas such as science or language arts were discarded because the
focus of the study is mathematics. Also, responses from teachers who teach inclusion
mathematics classes that had missing entries were also removed from the data set.
Reverse scoring was utilized for particular items as prescribed by the scoring procedures
for each instrument. Mean scores for each of the scales in both instruments are calculated
for mathematics and special education co-teachers. Categories were assigned to the
responses to specific question items. For question 1 on teacher classification, the role of
the teachers were coded as “1 = mathematics teacher” and “2 = special education
teacher.” For question 8 on the lengths of time co-teachers spend in collaborative
planning per week, the codes were as follows: “1 = 0 minutes;” “2 = between 5 to15
minutes;” “3 = between 16 to 20 minutes;” “4 = between 30 to 60 minutes;” “5 = between
60 to 90 minutes;” “6 = between 90 to 120 minutes;” and “7 = more than 2 hours.” The
final spreadsheet was loaded on SPSS (2009) for analysis.
Ratio data are used as the dependent variables in this study. Because of this,
parametric tests were conducted to determine the answers to the research questions.
Three assumptions are required for the use of parametric tests. First, the observations are
independent. This means that the responses of a participant are not influenced by the
responses of another. Second, the sample distribution of the dependent variables is
normal. This is required for small samples sizes such as that of the special education
teacher participants in the study. Third, sample groups’ scores must have homogeneous
variances. This means that the spread of the scores in the distribution of the two groups
are mostly similar (Weirsma & Jurs, 2009). In this study, all assumptions for means
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testing were checked and the data met each of them, including normality of the data,
independence of the observations, and homogeneity of variance.
In response to research questions 1 and 1.1, Analysis of Variance (ANOVA) tests
were used to determine if there were significant differences between the teacher efficacy
of the mathematics teachers and special education teachers among the varied lengths of
collaborative planning time. Selected categories for length of collaborative planning time
found in demographic question item 8 were the independent variables and the TSES
scores were the dependent variable.
In response to questions 2 and 2.1, Analysis of Variance (ANOVA) tests were
used to evaluate significant differences between the mathematics teaching efficacy of the
mathematics teachers and special education teachers among the varied lengths of
collaborative planning time. Selected categories for lengths of collaborative planning
time were the independent variables and the MTEBI scores were the dependent variables.
Independent sample t-tests were used to find the answer to question 3 and 3.1.
The analyses involved comparisons between teacher efficacy and the mathematics
teaching efficacy of the mathematics and special education co-teachers. Teacher
classification was the independent variable and the teacher efficacy and mathematics
teacher efficacy scores were the dependent variables.
Question 4 required survey participants to provide information on some of the
instructional practices that they perform with their co-teacher during collaborative
planning time. The responses were organized using a frequency distribution. Using this
representation, the researcher was able to determine the most common instructional
practices performed by mathematics co-teachers during their collaborative planning time.
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Similarly, the least performed instructional practices during collaborative planning time
were also identified.
Follow-up Interviews
Data collected from the interview sessions provided additional information on
teacher efficacy and mathematics teaching efficacy of mathematics and special education
co-teachers. Once the data from the interviews were transcribed, the information was in
Excel for ease in sorting and organizing. The responses from the interviews were used to
contribute to the information about the teacher efficacy of mathematics and special
education co-teachers during their collaborative planning time. The purpose of the
follow-up interviews was to find possible explanations of unusual findings from the
survey results.
Ethical Considerations
The researcher used secondary data collected using an online commercial tool in
the quantitative phase. Participation in the study was voluntary. Participants were able to
access information about the study before selecting to participate in it. Collected data
were treated anonymously and IP addresses were not collected.
Participants in the interview phase were provided with written and verbal
information about the purpose, design, and confidentiality procedures of study. They
were given a consent form before interviews were scheduled and these were signed
before the interviews began. Participants had the right to refuse to answer any question
during the interview. The researcher took precautionary steps to remove any identifying
information. Pseudonyms were used in the study to maintain confidentiality.

100

Summary
This chapter has provided detailed information about the research design of this
study, which primarily centers on a secondary data analysis, with an interview follow-up.
Data from a sample of convenience were analyzed using quantitative procedures.
Information about the participants, reliability and validity of the survey instruments, and
procedures for analyzing the information from the survey were discussed in this chapter.
Interviews were subsequently conducted with three pairs of collaborating teachers who
were selected using purposeful sampling procedures. Information about the collaborating
teachers, interview protocols, and analysis processes were discussed in this chapter.
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Chapter IV
FINDINGS
The purpose of the study was to discover if significant differences existed
between the teacher efficacy of mathematics teachers and special education co-teachers
of secondary inclusion mathematics classes. Because the setting presented a requirement
for co-teachers of these classes to possess certain levels of content knowledge of the
subject area, findings about the differences in mathematics teaching efficacy were also
reported. This chapter consists of three sections that outline the findings as they answer
related groups of research questions. The sections are teacher efficacy of co-teachers,
collaborative planning time, and sources of teacher efficacy and mathematics teaching
efficacy in co-teaching. Each section consists of findings from the analyses of the data
from the secondary and interview data collections.
Teacher Efficacy of Co-teachers
Mean scores and standard deviations from the administration of the TSES
subscales for mathematics (1) and special education (2) teachers are provided in Table 5.
Results showed that both the mathematics teachers and special education teachers had
mean scores that are less than half a point apart for the overall TSES and for each of the
scales. The mean scores for the student engagement scale were lower for both groups as
compared with the instructional strategies and classroom management.
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Table 5
Means and Standard Deviations for Teacher Sense of Efficacy Scale (TSES)*
Certification
1 – Mathematics
2 – Special
Education

n

M

SD

Std.
Error
Mean

1

77

7.209

.806

.092

2

15

7.106

1.045

.270

1

77

6.734

1.070

.122

2

15

6.867

1.388

.359

1

77

7.435

.935

.107

2

15

7.000

1.098

.283

1

77

7.458

1.072

.122

2

15

7.450

1.196

.309

Average_TSES

Student_Engagement
Instructional_Strategi
es
Classroom_Managem
ent
*Represented on a 9-point Likert scale

In order to address the research question 3 on the comparisons of the teacher
efficacy scores of mathematics and special education teachers of secondary inclusion
mathematics classes, an independent sample t-test was utilize to examine the data. The
results indicated in Table 6 show that there was no significant difference in teacher
efficacy between the two groups.

103

Table 6
Independent Samples t-Test – Comparison of TSES Scores of Mathematics and Special
Education Co-Teachers
t-test for Equality of Means
t

df

Significance
(2-tailed)

Average TSES

.432

90

.667

Student Engagement

-.418

90

.677

Instructional Strategies

1.602

90

.113

Classroom Management

.025

90

.980

The values (t (90) = .432, p > .05) are provided in the table. Similarly, there were no
significant differences in Student Engagement (t(90) = -.418, p > .05), Instructional
Strategies (t(90) = 1.602, p > .05), and Classroom Management (t(90) = .025, p > .05)
scores of mathematics. There were also no significant differences for each of the teacher
efficacy scales.
Because the findings show a lack of significant difference in the teacher efficacy
of the mathematics and special education co-teachers, the data from the interviews were
reviewed in order to find possible information that could explain these findings. Sample
quotes from the mathematics and special education co-teachers found below provide
additional information about the level of instruction they employ in their mathematics
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inclusion classes. The mathematics co-teachers shared the following statements.
Pseudonyms are used throughout.
Ms. Allen: [Ms. Bennett] takes them to the lab… I think they can identify some
[math terms] from this tangible hands-on activity… She comes in and takes them
to the computer lab (Interview 4, 2/16/11).
Ms. Carter: We do projects probably every two weeks in relation to specific math
topics…Sometimes they may just struggle with operations and so I help them
have access to calculators… We put all the steps in charts… They do all the
calculations… He may rephrase it in a different way or show them in a different
way that is still accurate and correct…He goes over most of the powerpoint…We
try to do things that are going to get the kids a little bit more engaged in the
lesson, look at their learning styles instead of passing out the little packets. We
have them on powerpoint and we do a little bit of the bells and whistles with the
powerpoint every now and then…the co-teacher comes in to present his part…He
will go through what he is familiar… you know comfortable (Interview 2,
2/10/11).
Mr. Elbert: You know math is something that everyone can focus on and do and
have success in (Interview 3, 2/14/11).
The special education co-teachers shared the following statements.
Ms. Bennett: We like to do frequent checks for understanding and frequent
opportunities to get good grades…[My co-teacher] is on the board teaching… We
like to put together really engaging lessons for all learners as we like to challenge
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all of our students so they don’t misbehave in class… I have a copy of the lesson
plan that she has for the week (Interview 1, 2/7/11).
Mr. Dalton: We look at everything together like powerpoints… Step-by-step
process. I tell them you can look at the number and then you can multiply that
number and then do this output. You do the next process step-by-step and they see
it. They get it... I introduce the next thing … I go through the Carnegie books juts
to be familiar with the math. How they do it, that’s the first thing… We learn in
different ways so we need to be teaching something consistent not trying to
change something midway but even if we are doing things in different ways we
know we are being consistent with our explanations (Interview 5, 2/23/11).
Mr. Ferguson: Well breaking it down into smaller parts and then when it’s time
for some tests it will be the same test but with 10 less problems (Interview 6,
2/28/11).
These statements provide supporting evidence regarding the complexity level of
mathematical instruction in the participants’ mathematics inclusion classes. This
information indicates that the bulk of the instructional strategies involved teaching in
front of the classroom, using procedural methods of computations, using graphic
organizers that show step-by-step procedures for finding answers, using computationaltype software activities in the computer laboratory, and incorporating “bells and whistles”
in Powerpoint presentations. These instructional practices are typical in general education
classes and may not necessarily be considered as part of the best practices for standardsbased mathematics instruction. These statements provide an explanation for the lack of
significant differences between the teacher efficacy of mathematics and special education
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teachers because the instructional practices usually applied by the co-teachers does not
mirror the practices found in standards based mathematics classrooms. Stadnards based
classrooms promote the development of students’ conceptual understanding through the
use of rigorous tasks, high level questioning, and whole group and small group
discussions. The strategies mentioned by the participants tend to focus more on skill
development and mastery.
Mean scores and standard deviations from the administration of the MTEBI
subscales for mathematics and special education teachers are provided in Table 7. Results
show that mean scores fall close to the middle of the 5-point Likert scale for the MTEBI
scores and the self efficacy and outcome expectancy scales except for the mathematics
teachers’ score on self efficacy. This score was slightly higher than those of the special
education teachers.
In order to address the research question 3.1 on comparisons between the
mathematics teaching efficacy scores of mathematics and special education co-teachers
of secondary inclusion mathematics classes, an independent sample t-test was applied to
the data. Table 8 showed that there is no significant difference in average mathematics
teaching efficacy between the two groups (t (90) = 1.950, p > .05). However, a careful
inspection of the result showed that the difference is close to being significant. The pvalue is equal to 0.054, a value that is almost less than 0.05.
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Table 7
Means and Standard Deviations for Mathematics Teaching Efficacy Beliefs Survey
(MTEBI)
Certification
1 – Mathematics

Std.

2 – Special

Error

Average_MTEBI
Personal Math TE
Outcome Expectancy

Mean

Education

n

M

SD

1

77

3.855

.430

.049

2

15

3.624

.370

.096

1

77

4.263

.558

.064

2

15

3.898

.424

.109

1

77

3.448

.540

.062

2

15

3.350

.487

.126

There was a significant difference in the personal mathematics teaching efficacy
scale for teaching mathematics between the two groups (t (90) = 2.399, p < .05) while
there was no significant difference in the outcome expectancy scale for teaching
mathematics (t(90) = .653,

p > .05). The personal mathematics teacher efficacy scores

may have impacted the overall average mathematics teaching efficacy scores.
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Table 8
Independent Samples t-Test – Comparison of MTEBI Scores of Mathematics and Special
Education Co-Teachers
t-test for Equality of Means
t

df

Significance
(2-tailed)

Average MTEBI

1.950

90

.054

Personal Math TE

2.399

90

.019

Outcome Expectance

.653

90

.516

The results from the interviews were utilized in analyzing the possible reasons for
the differences in mathematics teaching efficacy of the co-teachers. Testimonies from
two of the special education co-teachers supported these results as they acknowledged
that their mathematics co-teacher was the expert in the field. They deferred to them to
assume the responsibility for planning the lessons. For example, Mr. Dalton shared that
Ms. Carter “creates everything. ” (Interview 5, 2/23/11). Also, Mr. Ferguson recognized
that
Mr. Elbert is the expert. I’m not really a math teacher. I’m the special education
teacher. So he sets the lesson plans. I help out where I can… I don’t want to tell a
math teacher how to teach math. I may suggest some stuff… My role is basically
just to support him and to support my students being they are special education
students in the class without making it obvious that they are special education
students (Interview 6, 2/28/11).
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There were other statements from the interviews that identified some of the barriers that
special education co-teachers encounter. Ms. Bennett, when asked about how she
prepares for the actual co-teaching session, mentioned that:
[she] prepares for her role [in a co-taught class] …being mindful that I don’t have
the luxury of having my own classroom. I love my co-teacher but it is mentally
challenging to be in a co-taught class and I tend to prepare by making sure I have
copies of the lesson plan for the week making sure I have supplemental activities
for students to add to that lesson plan. And there’s really no one way to prepare.
[I] just have to stay in a flexible frame of mind and just be willing to do whatever
it takes to experience success for that day (Interview 1, 2/7/11).
When Mr. Dalton was asked the same question. He stated that
credibility is important. To get that credibility you have to work hard. To get it we
just have to be consistent. You want [your co-teacher] to be behind you because
sometimes [students] say oh you’re not the real teacher. You just can’t take it
personally. Because they don’t even know who my special education students
are…Sometimes [you think] there are things that you can do to get the kids to
trust you. In the co-teaching class you have to have that certain level of authority
even through you think [your students think] you are the other teacher that’s not
on the schedule (Interview 5, 2/23/11).
These reported challenges were considered in the discussion on mathematics teaching
efficacy in the final chapter.
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Collaborative Planning Time
Participants were asked to provide information about the amount of time they
spend in collaboration with their co-teacher and the instructional practices that they
perform while engaged in collaborative planning. The findings from the responses of
mathematics and special education co-teachers were treated separately.
In order to determine the answer to questions 1, 1.2, 2, and 2.1, Analysis of
Variance (ANOVA) tests were used to analyze if significant differences in teacher
efficacy and mathematics teaching efficacy of the mathematics and special education coteachers exist among the varied weekly collaborative planning times. Descriptive
statistics were generated to provide additional information that can address questions
related to the different collaborative planning time.
In order to address research question 1 on comparisons of the teacher efficacy
scores of mathematics co-teachers across the varied collaborative planning times, an
ANOVA was performed. Results of the ANOVA as seen in Table 9 revealed that there is
no significant differences in the average TSES subscale scores of the mathematics
teachers across the varied collaborative planning times (F(6,70) = 1.031, p > .05).
Similarly, there were no significant differences in Student Engagement1 (F(6,70) =
1.307, p > .05), Instructional Strategies1

(F(6,70) = .883, p > .05), and Classroom

Management1 (F(6,70) = .465, p > .05) scores of mathematics teachers across the varied
collaborative planning times. The descriptive statistics showed that most of the
participating mathematics teachers spend 30 to 60 minutes a week in planning with their
special education co-teacher.
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Table 9
Analysis of Variance (ANOVA) – Teacher Efficacy of Mathematics Teachers Across the
Varied Lengths of Collaborative Planning Time
Sum of

df

Squares
Average TSES 1

Student Engagement 1

Instructional Strategies 1

Classroom Management 1

Mean

F

Square

Between Groups

4.011

6

.699

Within Groups

45.400

70

.649

Total

49.411

76

Between Groups

8.771

6

1.462

Within Groups

78.272

70

1.118

Total

87.042

76

Between Groups

4.676

6

.779

Within Groups

61.749

70

.882

Total

66.425

76

Between Groups

3.346

6

.558

Within Groups

83.954

70

1.199

Total

87.300

76

Sig.

1.031

.413

1.307

.265

.883

.512

.465

.832

In order to address the research question 1.1 on comparisons of the teacher
efficacy scores of special education co-teachers across the varied collaborative planning
times, an ANOVA was performed. Results of the ANOVA indicated that there were no
significant differences in the average TSES subscale scores of the special education
teachers across the varied collaborative planning times (F(5,9) = .359, p > .05). Similarly,
there were no significant differences in Student Engagement2 (F(5,9) = .975, p > .05),
Instructional Strategies2 (F(5,9) = .847, p > .05), or Classroom Management2 (F(5,9) =
.243, p > .05) scores of special education teachers across the varied collaborative
planning times. These results of the ANOVA analyses are found in Table 10.
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Table 10
Analysis of Variance (ANOVA) – Teacher Efficacy of Special Education Teachers Across
the Varied Lengths of Collaborative Planning Time
Sum of

df

Squares
Average TSES 2

Student Engagement 2

Instructional Strategies 2

Classroom Management 2

Mean

F

Square

Between Groups

2.545

5

.509

Within Groups

12.753

9

1.417

Total

15.298

14

Between Groups

9.478

5

1.896

Within Groups

17.505

9

1.945

Total

26.983

14

Between Groups

45.401

5

1.080

Within Groups

11.474

9

1.275

Total

16.875

14

Between Groups

2.379

5

.476

Within Groups

17.646

9

1.961

Total

20.025

14

Sig.
.359

.864

.975

.482

.847

.549

.243

.933

The descriptive statistics revealed that most of the participating special education
teachers spent 30 to 60 minutes a week in planning with their co-teacher. This was
consistent with the trend in the most common length of collaborative planning time spent
with the co-teacher for the participating mathematics teachers.
In order to address research question 2 on comparisons of mathematics teaching
efficacy scores of mathematics co-teachers across the varied collaborative planning
times, an ANOVA was performed. Results of the ANOVA showed that there is no
significant difference in the MTEBI subscale scores of the mathematics teachers across
the varied collaborative planning times (F(6,70) = .417, p > .05). Similarly, there were no
significant differences in personal math teaching efficacy1 (F(6,70) = .937, p > .05) and
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outcome expectancy1 (F(6,70) = .250, p > .05) scores of mathematics teachers across the
varied collaborative planning times. These results are found in Table 11.
Table 11
Analysis of Variance (ANOVA) – Mathematics Teaching Efficacy of Mathematics
Teachers Across the Varied Lengths of Collaborative Planning Time
Sum of

df

Squares
Average MTEBI 1

Personal Math TE 1

Outcome Expectancy 1

Mean

F

Sig.

.417

.865

.937

.475

.250

.958

Square

Between Groups

. 484

6

.081

Within Groups

13.547

70

.194

Total

14.032

76

Between Groups

1.760

6

.293

Within Groups

21.925

70

.313

Total

23.685

76

Between Groups

.464

6

.077

Within Groups

21.703

70

.310

Total

22.167

76

In order to address research question 2.1 on comparisons of the mathematics
teaching efficacy scores of special education co-teachers across the varied collaborative
planning times, an ANOVA was performed. Results of the ANOVA showed that there
were no significant differences in the average MTEBI subscale scores of the special
education teachers across the varied collaborative planning times (F(5,9) = .993, p > .05).
Similarly, there were no significant differences in personal math teaching efficacy2
(F(5,9) = 1.482, p > .05) and outcome expectancy2 (F(5,9) = .924, p > .05) scores of
mathematics teachers across the varied collaborative planning times. These results are
found in Table 12.
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Table 12
Analysis of Variance (ANOVA) – Mathematics Teaching Efficacy of Special Education
Teachers Across the Varied Lengths of Collaborative Planning Time
Sum of

df

Squares
Average MTEBI 2

Personal Math TE 2

Outcome Expectancy 2

Mean

F

Sig.

.993

.473

1.482

.286

.924

.508

Square

Between Groups

.681

5

.136

Within Groups

1.235

9

.137

Total

1.916

14

Between Groups

1.137

5

.227

Within Groups

1.380

9

.153

Total

2.517

14

Between Groups

1.126

5

.225

Within Groups

2.193

9

.244

Total

3.319

14

Descriptive statistics indicated that participating co-teachers planned between 30
to 60 minutes per week. Item 7a on the survey provided the participants the opportunity
to indicate if they are given a scheduled planning time within a week. A defined
scheduled co-planning time is necessary as a time frame that is built into the school’s
master schedule where both co-teachers are provided a common planning time to
collaborate and plan their lessons for the shared class or classes. The results found in
Table 14 indicate that fewer than 50% of the participants were provided a scheduled
collaborative planning time during the week. These results were compared with responses
to item 9 which asked the participants to select instructional practices which they perform
during their collaborative planning time. The results showed that of the participants who
indicated that they were given a weekly collaborative planning time about 83.78%
indicated some of the activities that they perform during this scheduled time.

115

Approximately 16.22% did not respond to this question. On the other hand, of those who
indicated that they were not provided the scheduled weekly collaborative planning time
about 60% indicated that they collaborate with their co-teacher and that they perform
instructional practices related to co-teaching. Approximately 70% of the participants
indicated that they perform instructional practices with their collaborating teacher
regardless of whether they were provided with a scheduled planning time or not. This
showed that most of the participating co-teachers set aside some time to plan together
even if a collaborative planning was not built into the school’s master schedule.
Table 13
Analysis of Data on Scheduled Collaborative Planning Time for Co-Teachers
Collaborative
planning time
provided

n

%

Yes

37

40 %

No

55

92

60 %

Performs
instructional
practices with
co-teacher
No

nS

6

Yes

31

No

22

Yes

33

Total Yes

64

%

16 %
84 %
40 %
60 %
70%

Results from the interview analyses showed evidence that supports this
hypothesis. Participants shared some of the creative strategies they used to be able to plan
lessons with their co-teachers. Ms. Bennett, who was the special education teacher,
shared:
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Unfortunately, we do not have the same planning. But because we have such a
great relationship whenever she's on planning she'll come by and see me or
whenever I have planning I'll go by and see her. And we discuss a couple of
students at a time. Because we work so well together there have been times…she
has called me at home to discuss some strategies we could possibly implement for
some students or for the entire class. So we don't necessarily have a common
planning time but we do make sure that we do get some time to discuss (Interview
1, 2/7/11).
This was consistent with Ms. Allen’s testimony that they “get together in the hallway or
discuss [matters] on the phone” (Interview 4, 2/16/11). Similarly, Ms. Carter shared that
they “plan after school, in between classes, via email. By in between classes [she] meant
advisement [or homeroom time] as giving them a little bit more room for talking about
things and getting things done before class” (Interview 2, 2/10/11). This was also
supported by the testimony of Mr. Dalton, who was her special education co-teacher. He
shared that “he would go in during advisement to look at the Powerpoints for the day”
(Interview 5, 2/23/11). Mr. Elbert, who was the mathematics co-teacher, shared that they
“sometimes meet before class [or] sometimes after class” (Interview 3, 2/14/11). While
co-teachers in each team stated that they were willing to meet with their co-teachers for
planning, it did not alleviate the challenges in not having a scheduled collaborative
planning time. Mr. Dalton shared that “he had to choose between doing [his IEP]
paperwork or co-teach” (Interview 5, 2/23/11). Even with challenges such as this, the
participants were willing to find the time to co-plan with their collaborating teacher. Ms.
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Carter further explained that they “usually plan about once, maybe twice a week”
(Interview 2, 2/10/11). Ms. Allen confirmed that “planning time is definitely important”
(Interview 4, 2/16/11).
The results from the analyses showed that most of the co-teachers’ were
committed to setting aside some time for collaborative planning. In order to answer
Question 4, participants were asked to provide information about the instructional
practices that they perform with their co-teachers during collaborative planning. These
information were gathered through the use of the survey. Figure 11 shows the frequency
of the instructional strategies that participants have selected as having performed with
their co-teachers during collaborative planning time.
Figure 11
Frequency of Responses on Instructional Strategies Performed During Collaborative
Planning Time
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The results showed the five most common practices performed during collaborative
planning time based on the participants’ responses (n=92). They were: a) discuss student
discipline at 61% (n=56); b) discuss lesson content at 51% (n=47); c) discuss learning
needs of all students at 48% (n=44); d) discuss instructional strategies for teaching at
42% (n=39); and e) assign specific students to support at 40% (n=37). Discussions on
specific co-teaching model to implement and specific roles and duties of each co-teacher
(n=25), and review of students’ data (n=25) were the least ranked practices at 27%.
Benefits of Co-Teaching
The participants shared several benefits that they have experienced during coteaching. One of the benefits was lesson continuation. Ms. Allen said that “ when a
student misbehaves or shows disruptive behavior we ask them to step outside the
classroom. One teacher will talk to the student while the other one continues the lesson.
There is no disruption of lesson and the situation does not take away from the other
students” (Interview 4, 2/16/11).
Another benefit was better classroom management. Co-teachers have experienced
better behavior management by having two teachers in the classroom. They shared that
when both teachers reinforced the same policies and classroom routines, the students
were better behaved. Mr. Ferguson shared that “it is always easier when you have two
teachers in the classroom versus just one because now you have two voices” (Interview 6,
2/28/11). Ms. Carter mentioned that her co-teacher
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helps in calling out disruptive students or he helps call their parents. He asks them
to move to another seat. When the kids play on teachers as if they’re parents, we
always agree with one another. There is no coming to me to ask me for
something different because we will tell the student the same thing. That is
helpful (Interview 2, 2/10/11).
Finally, the teachers shared that they experienced shifts in their instructional focus
as a result of the collaboration. They were able to adopt new instructional strategies that
address the needs of their students and that were based on the teachers’ skills set. Ms.
Allen shared that she felt comfortable with implementing strategies that involve real life
connections because of her comfort level with her co-teacher. She shared this insight
about her co-teacher as well as her recommendations for other co-teaching teams.
We are lucky to be place together because of the chemistry. Where I fall short
[Ms. Bennett] will pick up. Where she falls short I pick up. We don’t have to be
territorial because you have to learn how to step outside of the box. There is
nothing wrong with that. Just step outside the box. Try it (Interview 4, 2/16/11)
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Summary
Secondary and interview analyses were performed in order to gather information
regarding teacher efficacy and mathematics teaching efficacy of mathematics and special
education co-teachers of secondary mathematics inclusion classes. The following
research questions were addressed in the study.
Question 1. Is there a significant difference in teacher efficacy of mathematics
teachers among the varied lengths of collaborative planning time?
The result from an ANOVA test shows that there was no significant differences in
the teacher efficacy of the mathematics teachers across the varied collaborative planning
times. As a result of this finding, Hypothesis 1 was rejected.
Questions 1.1. Is there a significant difference in teacher efficacy of special
education co-teachers among the varied lengths of collaborative planning time?
The result from an ANOVA test shows that there was no significant differences in
the teacher efficacy of the special education teachers across the varied collaborative
planning times. As a result of this finding, Hypothesis 2 was rejected.
Questions 2. Is there a significant difference in mathematics teaching efficacy of
mathematics teachers among the varied lengths of collaborative planning time?
After performing an ANOVA test, the result showed that there was no significant
differences in the mathematics teaching efficacy of the mathematics teachers across the
varied collaborative planning times. As a result of this finding, Hypothesis 3 was
rejected.
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Questions 2.1. Is there a significant difference in mathematics teaching efficacy
of special education co-teachers among the varied lengths of collaborative planning time?
After performing an ANOVA test, the result showed that there was no significant
differences in the mathematics teaching efficacy of the special education teachers across
the varied collaborative planning times. As a result of this finding, Hypothesis 4 was
rejected.
Question 3: Is there a significant difference in teacher efficacy between
mathematics and special education co-teachers?
The results from an independent sample t-test revealed that there was no
significant difference in teacher efficacy of the two groups. As a result of the finding,
Hypothesis 5 was retained.
Question 3.1: Is there a significant difference in the mathematics teaching
efficacy between the mathematics and special education co-teachers?
The results from an independent sample t-test showed that there was no
significant difference in average mathematics teaching efficacy between the two groups.
However, the resulting difference was close to being significant. In looking at the scales,
a significant difference was found in the personal mathematics teaching efficacy scale
scores between the two groups. As a result of the finding, Hypothesis 6 was retained.
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Question 4: What are some of the instructional practices that collaborating
mathematics and special education teachers engage in during collaborative planning
time?
The results from the survey showed that the co-teachers generally discussed
student discipline during collaborative planning time. They also discussed the
mathematics content for the coming lesson and plan possible instructional strategies to
use in the lesson. They assigned specific students to support, as well as discussed the coteaching model to implement. The findings showed that discussions on the specific coteaching model to implement and specific roles and duties of each co-teacher, and review
of students’ data were the least ranked practices. Hypothesis 7 was rejected because the
researcher listed the least ranking practices as common instructional practices that
mathematics and special education co-teachers perform during co- planning time.
Additional information was derived after a comparative analysis of the sources of
data from the secondary data analysis and interviews. The result of the analyses provided
information about the level of instruction that is provided in the co-teachers’ inclusion
classes. The findings show that co-teachers tend to use procedural methods of
computation, teach in front of a class, expose students to computational-type activities
using a mathematics software, use graphic organizers and notes to support struggling
students, and incorporates animation tools in their powerpoint presentation to engage
students in learning mathematics. These findings may be used to explain the lack of
significant difference in the teacher efficacy of mathematics and special education coteachers.
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Other explanatory statements from the interviews were found to provide
additional information that may explain the lack of significant difference between the
teacher efficacy and mathematics teaching efficacy of mathematics and special education
co-teachers across the varied collaborative planning times. Participants shared that they
found creative ways of making sure that they are able to co-plan lessons given that they
are not usually provided a scheduled collaborative planning time. They may plan lessons
via email, call each other on their cell phone to discuss lesson activities, or visit their coteacher during advisory period to discuss the content materials for the lesson.
Finally, both the mathematics and special education teachers found benefits in
committing to the co-teaching partnership. These benefits included lesson continuation,
better classroom management, and shifts in instructional focus based on students’ needs
and teacher skills and areas of expertise.
The next chapter discusses these findings in relation to the literature review and
theoretical framework. It explores various implications for school practice and further
research. An evaluation of the study’s contribution to the field and the limitations of the
findings will also be discussed.
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Chapter V
DISCUSSIONS, CONCLUSIONS, AND IMPLICATIONS
Changes in educational policies have led to the adoption of instructional practices
that aim to address the needs of all students. Some schools are currently implementing
inclusion models that provide special education students with access to the curriculum in
the general education classes. In inclusion classes, the general education and special
education teachers share the responsibility for instructing all students. They are both
in-charge of planning and delivering lessons that utilize different strategies based on
learning needs and specified accommodations of their diverse group of students. This can
present some challenges to co-teachers especially at the high school level where general
education teachers may not possess the knowledge on various learning disabilities and
special education teachers may not have content mastery of the subject matter. In order to
address this challenge, collaboration between the general and special education teachers
must be the norm in inclusion partnerships (Dettmer et al., 2005). Collaboration is also
needed to “further develop the strengths and minimize the weaknesses of special
education students” and those who struggle with learning mathematics (Dieker, Maccini,
Strickland, & Hunt, 2011, p. 52). Special education teachers can share their knowledge of
student learning disabilities and learning accommodations that are needed to support their
learning of secondary mathematics. The mathematics teachers have the content expertise
and can guide their co-teacher to gain familiarity with the concepts for specific lesson.
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Bandura’s social cognitive theory provides the main theoretical framework for the
study of teacher efficacy. In this theory, human behavior is explained in terms of a triadic
reciprocality model of causality wherein behavior, cognitive and other personal factors,
and environmental events operate as interacting determinants of each other (Bandura,
1986). Individuals behave as a result of personal, behavioral, and environmental
influences. The application of social cognition theory is extended to collective agencies
(Bandura, 2000), in this case, the collaboration partnership between the mathematics and
special education co-teachers. The efficacy of both co-teachers may be influenced by
various aspects of their collaboration which includes opportunities during collaborative
planning and co-teaching.
Additional support for the framework is provided by Vygotsky’s sociocultural
theory. Interactions with persons in the environment stimulate development processes
and promote cognitive growth (Vygotsky, 1997). His concept of intersubjectivity
involves acts of negotiation in the construction of joint meanings. These shared meanings
are based on the commitment of participants in finding their common ground and
exchanging interpretations. Co-teachers with intersubjective attitude are able to voice
their own beliefs while respecting those of others; they work together to co-construct
useful perspectives (Dettmer et al., 2005). Putnam and Borko (2000) stated that cognition
is situated, social, and distributed. The collaboration of co-teachers presents a unique
opportunity for cognitive growth of both teachers.
The collaboration practices between teachers are associated with teacher efficacy
(Nunn et al., 2009). Teacher efficacy refers to one’s perception that he or she possesses
the capability to perform actions needed to accomplish desired teaching goals
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(Tschannen-Moran et al., 1998). Teacher efficacy relates to student achievement as it
results in teachers’ efforts to adapt instructional practices that support student learning
(Allinder, 1995; Almog & Shecktman, 2007; Ashton & Webb, 1986; Caprara et al., 2006;
Dembo & Gibson, 1985; Goddard et al., 2004; Ross, 1994). The purpose of this study is
to examine the efficacy of high school mathematics inclusion co-teachers. Specifically, it
examines the teacher efficacy and mathematics teaching efficacy of the mathematics and
special education co-teachers at the high school level. Additional information about their
collaboration such as frequency of collaborative planning times and instructional
practices commonly performed by co-teachers were also gathered. Conclusions are drawn
based on the results of the findings and related current research studies.
Discussion of Findings
A quantitative research design was used, with qualitative follow-up interviews.
Participants were high school mathematics co-teachers from a large urban school district.
Information on the teacher efficacy of the co-teachers was gathered using the Teacher
Sense of Efficacy Scale (TSES) and the Mathematics Teaching Efficacy Beliefs
Instrument (MTEBI). Follow-up independent interview sessions with members of three
co-teaching pairs were also utilized to gather additional information about the efficacy of
co-teachers of secondary mathematics inclusion classes. The discussion of the findings
follows the order of the research questions and is organized as follows: (1) efficacy of coteachers, (2) collaborative planning, and (3) benefits and challenges of co-teaching. This
chapter concludes with discussions about the significance, limitations, and implications
of the study on future research and school practice.
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Efficacy of Mathematics Inclusion Co-teachers
The task of teaching inclusion classes presents a variety of challenges. From
behavioral issues to providing instructional accommodations to students with
individualized instructional plans, co-teachers of inclusion classes are required to plan
and implement a variety of strategies to meet the needs of all students in their shared
classes. They must collaborate with their co-teacher to learn content-specific materials,
share accountability, develop shared instructional practices through professional learning
meetings, become physically accessible to the co-teacher and students in the co-taught
classroom, and anticipate service needs and priorities with co-teacher (Eisenman et al.,
2011). These practices are more noticeable at the elementary level as special education
co-teachers demonstrate a more active participation in teaching classes because they are
certified in all areas at this level (Cramer and Nevin, 2006). Special education teachers
take a variety of roles in varied content areas at the high school level; lowest levels of
lead teaching were observed in high school mathematics classrooms (Zigmond & Matta,
2004). They are challenged to possess some level of specialized content background
especially when co-teaching courses such as science and mathematics. Studies have
shown that teacher efficacy influences the amount of effort and duration that a teacher is
willing to invest in addressing challenges in teaching inclusion classes (Almog &
Shecktman, 2007).
Teacher Efficacy of Co-Teachers of Mathematics Inclusion Classes
The Teachers’ Sense of Efficacy Scale (TSES) by Tschannen-Moran and Hoy
(2001) has three subscales: (1) efficacy in student engagement, (2) efficacy in
instructional strategies, and (3) efficacy in classroom management. Consistent with
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Hypothesis 5, the findings show that there is no significant difference in teacher efficacy
between the mathematics and special education teachers in each subscale and in overall
teacher efficacy results. The results from an independent sample t-test revealed that there
was no significant difference in teacher efficacy between the mathematics and special
education co-teachers. One possible explanation for this finding may be because each one
brings a wealth of experience and expertise into the collaborative partnership. The
mathematics teacher comes with the expertise needed to guide the lesson planning
process so that students are able to access content standards for the co-taught courses. He
or she may be experienced in using mathematics tools and manipulatives such as
Geometer’s Sketchpad or a graphing calculator and such may become a trainer for the
special education teacher in using these tools. On the other hand, the special education
teacher may bring a wealth of knowledge about accommodations and instructional
modification strategies that will enable both teachers to adjust the lessons so that students
with disabilities are able to access the curriculum. He or she may also share information
about current policies in teaching special education students. Both co-teachers may share
their perspectives and teaching experiences in order to create well-planned lessons
(Carpenter et al., 2007).
The sharing of expert knowledge benefits both the general and special education
students, as well as teachers. According to Yeo, Ang, Chong, Huan, and Quek (2008)
teachers develop higher teacher efficacy as they mature in their years of professional
teaching experience. The combination of experience and expertise of both co-teachers
may be a contributing factor that resulted in the lack of significant difference between the
teacher efficacy of mathematics and special education co-teachers. Also, the act of
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co-teaching may be positively reinforcing for both teachers as they are provided a support
person who can assist them while they teach mathematics. This may especially be true for
special education teachers as they are able to learn more mathematics concepts as a result
of having access to the lessons that the mathematics teachers may model in the inclusion
classes.
Active experiences in working with special needs students was associated with
improved general teaching efficacy, efficacy in social relations, and beliefs about low
performing students (Romi & Leyser, 2006). This statement supports the findings in the
present study about the co-teachers’ levels of teacher efficacy. Efficacy in engagement
considers the teachers’ judgment about their capability to motivate their students to
perform better in class and to value their education. Interviews with participants showed
that both co-teachers take turns in reminding the students to perform better in classes and
to take personal accountability for their learning. Special education teachers would say
“just try and you will succeed” (Interview 4, 2/7/11) or “make sure you refer to your
notes for background information that can help you solve the mathematics problems”
(Interview 5, 2/23/11). Efficacy in instructional strategies considers how teachers are
able to implement alternative strategies in teaching students. Wertheim and Leyser (2002)
stated that teacher efficacy is related to the use of appropriate teaching strategies.
Follow-up interviews support the finding because all three pairs of co-teachers have
shared that they have adjusted some of their lessons to incorporate new instructional
strategies. One team focused on real-life connections to help students see the relevance of
the mathematics concept they are learning. Another team added some animation and
sound tools to their presentation to help students become more engaged in the lesson. The
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third pair of co-teachers incorporated peer tutoring and adjustments in assessment to
accommodate special education students. Teaching pairs are able to adjust their
instructional practices based on their level of teacher efficacy. Efficacy in classroom
management considers how teachers are able to manage the behavior of students in terms
of noise and disruption levels. Studies show that teacher efficacy results in the use of
positive classroom management strategies (Brouwers & Tomic, 2000; Emmer, 2001;
Emmer & Hickman, 1991) and impacts teachers’ attitude towards how they maintain
their level of control over what occurs in their classroom (Woolfson & Brady, 2009).
Positive correlations are found between teacher efficacy and application of helpful
response style with respect to dealing with behavior problems (including shyness, low
achievement, passive-aggressive behavior) in inclusion classes (Almog & Shecktman,
2007). Follow-up interviews revealed that teachers consider having a co-teacher in the
room as helpful in managing student behaviors. One team shared that one person is able
to deal with misbehaving students while the other one continues with the lesson. The
mathematics teachers shared that they appreciated the support from their special
education co-teacher in terms of enforcing classroom rules and decisions about behavior
consequences. Overall, the benefits of co-teaching mentioned by the participants support
the findings about the comparable levels of teacher efficacy between the mathematics and
special education teachers. Nunn et al. (2009) stated that increase in teacher efficacy may
result from perceived positive outcomes of team collaboration. This is supported by the
findings as co-teachers found their collaboration with the co-teacher as beneficial.
Skill efficiency and conceptual understanding are the two most common learning
goals in mathematics education (Hielbert & Grouws, 2003). Lessons that focus on skill
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efficiency usually incorporate drills on the use of simple algorithms to find answers to
mathematical problems. Teachers who focus on skills mastery tend to ask questions that
require low levels of cognitive demand. They teach using whole class instruction and
allow for time to complete seatwork assignments (Hielbert & Grouws, 2003). On the
other hand, lessons that focus on the development of conceptual understanding utilize
activities that help students connect mathematical ideas, facts, and procedures. Teaching
that focuses on conceptual understanding requires student experiences that promote
meaningful learning. Teachers support students as they allow them to struggle through
thinking processes to learn mathematics concepts (Hielbert & Grouws, 2003). Standardsbased teaching may involve using activities that are student-centered, peer collaborative,
and require students to answer high cognitive demand questions. The statements shared
by participants in this study provide possible explanations for the lack of significant
difference between the teacher efficacy of the mathematics and special education coteachers. The common instructional practices the participants discussed with respect to
their inclusion mathematics classes generally were related to skill efficiency more than
conceptual understanding. According to the teachers, they used graphic organizers to help
students learn the step-by-step procedures for solving a problem. In teaching their
inclusion students how to solve mathematics problems, one co-teacher shared that they
use a “step-by step process. [They] tell the students to look at the number and then
multiply that number to get to the output. They do the next process step-by-step and they
understand [mathematics]” (Interview 5, 2/23/11). They used animation tools in their
Powerpoint presentation to make the lesson more interesting. They also adjusted the
number of items on a test as an accommodation for students with disabilities. These
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instructional practices are found in typical classrooms that are less rigorous and less
focused on conceptual learning. Thoonen, Sleegers, Oort, Peetsma, and Geijsel (2011)
explained that uncertain teachers are more prone to performing routine tasks that require
less risk-taking. If the participants in the present study lacked knowledge of instructional
strategies and/or tasks that require high levels of cognitive demand in learning
mathematics conceptually, this may be a contributing factor when considering the lack of
significant difference in teaching efficacy between the mathematics and special education
co-teachers. Teachers of standards-based mathematics classrooms use strategies that are
both process-oriented and skills-oriented to ensure that students learn the fundamental
concepts and procedures (Thompson, 1992). Conceptual understanding is their main goal
as they engage students in learning tasks that allow them discuss mathematics and to
struggle with the learning process by using their problem solving skills. They regularly
pose questions and act as a facilitator of learning (Kuhs & Ball, 1986). They use
contextual applications and real-life connections to scaffold learning (Archer, 1999).
They are purposeful in using a variety of strategies that can help differentiate the lessons
for their diverse group of students. They improve their practice through reflection (Smith,
2001), which is a critical step in change processes. Reflection occurs as a result of one’s
recognition of a state of perplexity (Dewey, 1997). Teachers find themselves in a
problem-solving situation that allows them to become researchers of their own practice.
They begin to wonder about possible solutions to a teaching dilemma and move towards
a calibration process that allows them try new strategies that will help them become
better teachers. The findings in this study show a lack of significant difference between
the teacher efficacy of the mathematics and special education co-teachers. It is possible
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that the special education teachers may feel that they have the capabilities to help
students to become better in mathematics because the level of teaching expectation in the
co-taught class only extends to what is typical of a traditional, skill-oriented classroom.
Mathematics teachers may also feel efficacious about teaching mathematics to general
education and special education students because they think that using skill-oriented
strategies address the needs of most of the students. As a result, they may not be aware of
the problem situation where their instructional practices do not mirror the expectations of
standards-based mathematics classroom. Their lack of exposure to research in
mathematics education and professional development on standards-based mathematics
classrooms may also be the reason for using mostly skills-based activities.
The difference in self-reported levels of competence and efficacy is common
because uncertain teachers have the tendency to think that teaching expectations match
their own teacher capacity (Thoonen et al., 2011). Co-teachers may perceive that the goal
of teaching high school mathematics inclusion classes is to implement instructional
strategies that can help all students learn the concepts in a very supportive environment.
Both the mathematics and special education co-teachers may feel efficacious about their
capacity to meet this goal because they have resources to share. The student teacher ratio
drops when they assign specific students to support such as in the case of parallel
teaching. They also have access to more resource materials that provide information
about teaching of mathematics and/or implementing strategies for differentiated teaching
given the diverse student population. Their comparable perceived levels of efficacy may
have resulted from their favorable experiences with their co-teacher for this particular
year. Teacher efficacy is context-specific (Goddard et al., 2004; Raudenbush et al., 1992;
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Tschannen-Moran et al., 1998). The co-teachers in this study may experience a good
collaborative relationship with each other and so they feel that they can contribute to the
partnership. One co-teacher shared that “she and [her co-teacher] are lucky to be placed
together because [their] chemistry is there. Where one falls short the other is able to pick
up and vice versa” (Interview 4, 2/16/11). Both the mathematics and special education
co-teachers may feel efficacious because of co-teaching itself.
Mathematics Teaching Efficacy of Co-Teachers of Mathematics Inclusion Classes
Mathematics and special education co-teachers come to the co-teaching
partnership with their own perceived levels of teacher efficacy and mathematics teaching
efficacy levels. The same is true in any co-teaching partnership between the general
education and special education co-teachers. These perceived levels of efficacy are
generally based on their previous experiences. The findings show a significant difference
between the personal mathematics teaching efficacy of the mathematics and special
education teachers. Two factors may have contributed to the lower mathematics teaching
efficacy scores of the special education co-teachers. These are perceived level of
mathematics content mastery and attitude towards not being labeled as the teacher-ofrecord for the co-taught class. This is consistent with the initial hypothesis that the special
education teachers may not be as efficacious about their capabilities in teaching
mathematics, especially at the secondary level, simply because of their limited content
background. The overall mathematics teaching efficacy of the mathematics and special
education teachers were not significantly different, however, the results were approaching
significance. It is easy to pinpoint the gap in the content expertise of co-teacher of high
school courses such as geometry, advanced algebra, trigonometry, or statistics as the
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main reason for the difference in their mathematics teaching efficacy. Testimonies given
by the participating special education teachers confirm the fact that they generally
consider the mathematics teacher as the content expert and that they rely on them to lead
the lesson planning process. This is consistent with Weiss and Lloyd’s (2002) statement
that in some co-teaching situations the general education teacher is considered as the
content specialist. The findings were also consistent with those in other studies (Magiera
et al., 2005; Mastropieri, Scruggs, Graetz, Norland, Gardizi, & McDuffie, 2005; Scruggs,
Mastropieri, & McDuffie, 2007; Weiss & Lloyd, 2002) where the special education
teacher usually took the supportive role in planning and delivering lessons. Another
condition to consider is the fact that most special education co-teachers are not
considered as the teacher-of-record of the inclusion classes. This may impact their level
of mathematics teaching efficacy as they consider themselves as “the other teacher in the
room” (Interview 5, 2/23/11). They enter the content teacher’s room to share the
accountability for the students they co-teach. However, this may not be easy because
some of the content teachers may feel territorial about allowing another teacher to take
charge of their assigned classes.
Research shows that teacher efficacy for working with students of diverse
backgrounds can increase through ongoing coaching and even brief training (Tucker et
al., 2005). This training and coaching may be readily available within the collaborative
relationship of the general and special education co-teachers if both commit to setting
aside time for the collaboration or have school-based planning periods.
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Collaborative Planning
Comprehensive planning that focuses on content, assessment, and specific issues
like classroom management can lead to a successful co-teaching partnership (Hang &
Rabren, 2008). Scheduled planning time, agreement on shared duties, goals, and
academic tasks, and open communication between these co-teachers also enable them to
develop lessons that better address student needs (Hines, 2008). While there are benefits
in scheduling collaborative planning times between the general education and special
education co-teachers (Villa et al., 2008), in reality this may not always be the priority,
especially at the high school level.
In this study, possible connections between the amount of collaborative planning
time between the mathematics and special education co-teachers and their teacher
efficacy were sought. The findings show that the effect of scheduled collaborative
planning time on mathematics teaching efficacy is not enough to cause a difference in
teacher efficacy between the mathematics and special education co-teachers when the
amount of scheduled collaborative planning time per week was considered. The data
from the interviews and survey supports this finding. Having scheduled planning times
may not be a major concern for co-teachers such that it impacts their teacher efficacy.
The reason for this may be that co-teachers find time to plan together regardless of
whether they have a scheduled planning time built into the master schedule or not. They
set aside time to collaborate with one another outside of their regular teaching periods.
Some of the creative ways to find time to plan include meeting during advisory period,
before school starts, or after the dismissal bell rings. Others may briefly visit their coteacher’s room during their own planning time to present ideas about an upcoming
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lesson. Still some co-teachers who are comfortable with each other may plan lessons
together via email or by calling each other on their cell phone at times that fall outside of
the regular work day. Mastropieri et al. (2005) stated that a lack of scheduled co-planning
time is not a barrier for actually co-planning with co-teachers as they set aside time to
collaborate outside of their regular teaching periods. The findings of this study support
this as 70% of the mathematics and special education co-teachers scheduled meeting
times outside of the scheduled planning times, or lack thereof.
It should be noted that while co-teachers may find creative ways to craft some
time to plan together as a result of their dedication to teaching, the research shows that
teachers consider the scheduling of collaborative planning time as necessary to a
successful co-teaching partnership (Mastropieri et al., 2005). Administrators should
schedule collaborative planning times so that teachers are able to design lessons, learn
from each other through their collaborative work, and determine strategies for teaching
mathematical concepts to a diverse group of students. Friend (2008) recommended
scheduling weekly planning time. This supports the finding that collaborative planning
times for participating co-teachers were held between 30 to 60 minutes per week.
Instructional Practices During Collaborative Planning Time
Co-teachers engage in various activities during collaborative planning time that
center around instruction for both the general and special education students. Successful
co-teaching teams adopt appropriate curriculum by embedding instructional strategies
that address their students’ needs (i.e. real-life applications, peer collaboration, hands-onactivities). Some co-teachers shared that high stakes testing influences instructional
decisions in the co-taught classrooms (Mastroprieri, et al., 2005). Co-teachers discuss
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disability-specific interventions such as the use of “bells and whistles” on Powerpoints
and assigning fewer homework problems to provide the needed support for struggling
students and those with disabilities (Mastropieri, et al., 2005). Most of the co-teachers in
this study shared these same experiences as they also discussed student discipline, lesson
content, the learning needs of all students, and instructional strategies for teaching. They
assigned specific students to support based on using on-going assessments and
individualized education plans.
The results showed the five most common practices performed during
collaborative planning time based on the participants’ responses (n=92). They were: a)
discuss student discipline at 61% (n=56); b) discuss lesson content at 51% (n=47); c)
discuss learning needs of all students at 48% (n=44); d) discuss instructional strategies
for teaching at 42% (n=39); and e) assign specific students to support at 40% (n=37).
Discussions on specific co-teaching models to implement and specific roles and duties of
each co-teacher (n=25), and review of students’ data (n=25) were the lowest ranked
practices at 27%.
Benefits and Challenges of Co-Teaching
Participants in the study identified benefits in maintaining the partnership between
the general education and special education co-teachers that were consistent with those
found in previous research (Mastropieri et al., 2005; Scruggs et al., 2007). These benefits
include shifts in instructional practice, better classroom management, and provision of
support structures for co-teachers.
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Shifts in Instructional Practice
The results of the study re-confirm these benefits as co-teachers have reported
shifts in their instructional practices as a result of the collaboration. The special education
co-teachers learn more content material through collaboration and lesson planning, they
are able to share strategies and interventions for delivering instruction to students with
disabilities and those who struggle with learning mathematics. Some of the evidence for
this development was shared by the participants as the mathematics teacher may review
the content of the Powerpoint slides with the co-teacher during planning time or give
them quick summaries during the lesson to help them tutor struggling students. Inclusion
classes often involve differentiated learning activities. It allows for multiple perspectives
and catering to individual need of students (Villa et al., 2008). Teacher efficacy may
influence their decisions for implementing instructional practices and policies. It
influences their motivational beliefs that they can perform tasks within their current
academic setting (Wolters & Daugherty, 2007).
Classroom Management
Research states that teacher efficacy has led to the use of appropriate teaching
strategies (Wertheim & Leyser, 2002) and use of positive classroom management
strategies (Emmer, 2001; Emmer & Hickman, 1991). While the study did not attempt to
find a direct correlation between the co-teachers’ levels of teacher efficacy and classroom
management strategies, findings show that both teachers report benefiting from having
another adult in the room when it comes to managing students’ behavior. Participants
shared that they were able to continue the lessons because the other teacher could talk to
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the student outside the classroom, while the other one continued the lesson. This benefit
was also observed even on days when one co-teacher is absent. The substitute does not
have to be concerned about implementing the lesson plan for the day because the other
co-teacher is able to proceed with the delivery of the lesson as planned. Classroom
management and lesson sequence are not disrupted (Cramer & Nevin, 2006).
Support Structure for Co-teachers
Co-teaching allows each teacher to build his or her capacity based on the
perceived strength of co-teacher and the feeling of having an automatic support system.
In social interactions, individuals attempt to find influential people or those considered
experts to act on their behalf to achieve desired goals (Bandura, 2000). The nature of
collaboration between co-teachers is one of shared responsibility. This premise can help
to explain the finding that co-teachers generally have the same teacher efficacy, as each
co-teacher can depend on the other to compensate for the other teacher’s shortcomings or
weaknesses in order to deliver a successful lesson. All social support can improve teacher
efficacy. Teachers with higher teacher efficacy are more likely to seek help or support
(Huang & Liu, 2007). They are open to critical feedback and seek opportunities for
learning that result from their collaboration with capable peers. In the case of novice
teachers, they enjoy the support of their peers and aspire to be efficacious by learning
from master teachers (Onafowara, 2004). Scheeler, Congdon, and Salsbery (2010) stated
that co-teaching provides instant opportunities for peer coaching to occur between the coteachers. In their research, they utilized the “bug-in-ear” technology to provide peer
coaching situation for the co-teachers. As one co-teacher conducts a lesson, the other
provides coaching feedback using a microphone system that connects to an earpiece worn
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by the co-teacher being observed. Scheeler et al. (2010) reported an increase in the
confidence and enjoyment levels of special education teachers as they were able to
provide input to the other teacher and praise students during the lesson. The collaboration
between the mathematics and special education co-teachers definitely presents several
opportunities for supportive interactions between the teachers. This support structure
contributes to the strengthening of the co-teaching partnership (Bessette, 2008).
While there are benefits reported in the study, participants also mentioned some
contributing factors that lead to challenges in co-teaching. They shared some information
about the challenge of not being able to teach in their own classroom and having limited
authority in teaching the inclusion class because they are the ones who normally float to
their co-teachers’ classroom. Mastropieri et al. (2005) stated that this “loss of turf” is a
major challenge for special education co-teachers especially when co-teaching at the high
school level. The participants felt a need to negotiate the terms of entering into the
general education teacher’s classroom. One of the participants stated
“…co-teaching is mentally challenging every time you step into someone’s
classroom. They give their non-negotiable but you just have to convince them in a
respectful way that things they consider non-negotiable are actually negotiable
when it comes to providing students with the support they need” (Interview 1,
2/7/11).
The other perspective shared by one special education teacher is the pressure to maintain
a presence in the classroom. This is true when they are being labeled as the “other
teacher” because the students do not see that teacher’s name on the schedule because they
are not the teacher-of-record for the co-taught class. To overcome these challenges,
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respect and professionalism are required in the partnership of co-teachers. Compatibility
of perspectives of effective teaching and expectations of students also contribute to their
success (Mastroprieri et al., 2005).
Significance of the Study
There are numerous studies about teacher efficacy, however, very few of these
studies are about the teacher efficacy of co-teachers. The main purpose of the study was
to find information about the teacher efficacy and mathematics teaching efficacy of
mathematics and special education co-teachers of high school mathematics inclusion
classes. Research has shown that there are various influences of teacher efficacy on
teachers’ performance in the classroom, such as their willingness to experiment with new
methods to better address their students’ needs (Guskey, 1987; Wertheim & Leyser,
2002; Wolters & Daugherty, 2007), work longer with struggling students (Almog &
Shecktman, 2007; Dembo & Gibson, 1985), or use positive classroom management
strategies (Brouwers & Tomic, 2000; Emmer, 2001; Emmer & Hickman, 1991). In a coteaching situation, having two teachers in the classroom presents a strong potential for the
provision of adequate services and support to general education and special education
students in those inclusion classes. Considerations of their teacher efficacy as co-teachers
may present new information about the instructional practices they perform as a result of
their collaboration. This study occupies a specific niche in the body of research as it
attempts to provide information related to teacher efficacy and co-teaching in the area of
mathematics at the high school level.
There are limited studies available that present information about co-teaching at
the secondary level. This study begins to fill this gap in research as it specifically utilized
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a sample group of mathematics and special education co-teachers at the high school level.
Most of the studies on co-teaching utilized a qualitative approach in collecting data. This
is an attempt to contribute to the field by using a quantitative research design in the
studying teacher efficacy of high school mathematics co-teachers utilizing valid and
reliable cales. Because of the special focus on teaching mathematics, this study also is
unique as it discusses findings about the teacher efficacy of co-teachers as they teach high
school level mathematics such as algebra and geometry.
Limitations of the Study
The study has several limitations that should be considered and that may inform
future related research. The design of this study is limited in terms of its use of
instrumentation that measures the teacher efficacy of co-teachers. Because there is no
available instrument that measures the teacher efficacy of co-teachers, the researcher
utilized the Teachers’ Sense of Efficacy Scale (TSES) by Tschannen-Moran and Hoy
(2001) as the valid and reliable instrument for this study. Because the co-teachers teach
high school mathematics courses, the Mathematics Teaching Efficacy Belief Instrument
(MTEBI) by Enochs et al. (2000) instrument was also utilized to measure the co-teachers’
mathematics teacher efficacy.
The study is limited by the use of a small sample size of special education coteachers. The proportion of teachers who participated in the quantitative phase follows
the usual trend in high schools where the number of special education teachers is
significantly less than the mathematics teachers. There is a 1:5 ratio of special education
and mathematics teachers in the schools
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Another limitation of the study was in the use of secondary data analysis. The
researcher was only able to access survey responses that were provided by the project
managers of a co-teaching initiative at an urban school district.
There are additional considerations in terms of the limitation of this study in its
focus on teacher efficacy. These were found after conducting the research study.
Although the collaboration between the participating co-teachers is found to be rich in
opportunities for accessing the various sources of teacher efficacy, this study did not
attempt to gather data on how collaboration practices between co-teachers actually led to
an increase or decrease in teacher efficacy.
Finally, self-reported data from the interviews with three pairs of high school
mathematics co-teachers provided additional explanation to the survey findings. Further
verification of the data from the interviews could have been performed in the future using
observations, logs of co-planning, and additional interviews.
Implications for Further Research
This study presents several opportunities for future research. The main limitation
of this study is found in the instrumentation used in determining the teacher efficacy of
co-teachers. The researcher aims to conduct future research to create a valid and reliable
instrument that would measure the teacher efficacy of collaborating teachers of inclusion
classes. In addition to this, there is a need to further explore the various sources of
efficacy in co-teaching situations. Future studies that utilize a modified design that will
include classroom observations, observations during co-planning time, and interviews
about the collaboration dynamics between co-teachers may lead to better definitions and
examples of sources of teacher efficacy that further supports the presented model of
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teacher efficacy in co-teaching. The study occupies a special niche in the body of
research as it attempts to fill the void in information about co-teaching mathematics
inclusion classes. There is also the possibility of extending the study to the elementary
and middle school levels where mathematics courses may not be as advanced as the high
school courses like algebra 2 and trigonometry. Also, the study may also be extended to
other content areas such as science, language arts, and social studies.
Although the co-teaching pair may be considered as a collective unit, the study
did not attempt to determine information about the collective efficacy of co-teachers.
Collective efficacy is considered as an important contextual school feature that may lead
to the development of teacher efficacy (Goddard & Goddard, 2001). Consideration of the
possible link between the collective efficacy of the co-teachers and their own personal
teacher efficacy may lead to future research.
Implications for School Practice
Most schools have adopted an inclusion model for providing support to their
students with disabilities in general education classes. This approach to educating general
and special education students in inclusion classes presents benefits as well challenges.
One challenge is additional demand for collaborating teachers of these inclusion classes
to collaborate together in order to provide rich educational experiences that meets the
needs of all students. The results of this study present some implications for supporting
co-teachers of high school mathematics inclusion classes.
All social support can improve teacher efficacy (Huang & Liu, 2007). There is an
opportunity for district leaders and professional developers to look at providing adequate
support to co-teachers so that they are provided information about research based
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practices that lead to effective co-planning and co-teaching. The findings revealed a
significant difference in personal mathematics teaching efficacy between the mathematics
and special education co-teachers. Opportunities to provide training sessions to help
special education teachers gain conceptual understanding of mathematical concepts,
especially at the high school level may lead to higher efficacy and other benefits to both
co-teachers.
Instructional leaders play a major role in the development of collective teacher
efficacy. The findings show that collaboration between co-teachers is occurring
regardless of whether is is scheduled or not. The principal plays a critical role as an
instructional leader in facilitating and guiding the collaboration between co-teachers
(Hines, 2008). A scheduled planning time would be ideal, however, any support for
collaboration time is beneficial to the teachers. Another aspect of co-teaching that
instructional leaders may influence is in the assignment of special education teachers as
teachers-of-record of their co-taught classes. This means that they can have access to the
grade book and that their name will show up on the students’ schedule that they are the
co-teacher for the class.
Conclusion
Mathematics is a critical subject and all students must be provided with the
opportunity and support necessary to learn mathematics with a level of depth and rigor
(NCTM, 2000). Current reform movements in education aim to provide all students with
access to rigorous mathematics curriculum. In response, some school districts have
adopted fully inclusive classrooms to allow students with disabilities to access the
curriculum in general education classes. While this can present some challenges, co-
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teaching can bring several benefits to both students and teachers (Scruggs, et al., 2007).
Students are exposed to and learn with a more diverse peer group. Special education
students are provided additional attention because there are two teachers in the room. The
teachers are provided additional opportunities for professional growth by learning from
the collaboration with their co-teacher (Scruggs, et al., 2007). Teaching inclusion classes
presents co-teachers with a unique situation to share accountability for educating general
and special education students together. Collaboration allows them to plan lessons that
meet the needs of a diverse student population. It also allows them to access learning
experiences as professional learning occurs within the collaborative relationship.
Differences between the teacher efficacy of the mathematics and special
education co-teachers may exist because of the gap in content expertise. This is especially
true at the high school level where co-teachers have to teach advanced levels of
mathematics. Their collaboration alone may lead to the development of higher levels of
teacher efficacy. Studies show that teacher efficacy can determine the likelihood that a
teacher will attempt to match the level of expectation given to them such as incorporating
appropriate response to interventions (RTI) strategies to help support struggling students
(Raudenbush et al., 1992; Wertheim & Leyser, 2002; Wolters & Daugherty, 2007). It also
leads to improved retention rates among general educators (Darling-Hammond, 2003).
The findings in this study contribute to the body of knowledge on secondary level
teacher efficacy. More specifically it provides information about the teacher efficacy of
co-teachers of high school mathematics inclusion classes. Replication and a broader
research design will extend this knowledge base further.
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Appendix A: Survey Instrument
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Teacher Efficacy and Co-Teaching Perception Survey
PART ONE
Teacher Efficacy Survey

1. How much can you do to control disruptive behavior in
the classroom?
2. How much can you do to motivate students who show low
interest in school work?
3. How much can you do to get students to believe they can
do well in school work?
4. How much can you do to help your students value
learning?
5. To what extent can you craft good questions for your
students?
6. How much can you do to get children to follow classroom
rules?
7. How much can you do to calm a student who is disruptive
or noisy?
8. How well can you establish a classroom management
system with each group of students?
9. How much can you use a variety of assessment strategies?
10. To what extent can you provide an alternative
explanation or example when students are confused?
11. How much can you assist families in helping their
children do well in school?
12. How well can you implement alternative strategies in
your classroom?
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*In Tschannen-Moran, M., & Woolfolk Hoy, A. (2001). Teacher efficacy: Capturing and
elusive construct. Teaching and Teacher Education, 17, 783-805.
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A great deal

quite a bit

very little

nothing

Directions: Please indicate your opinion about each of the
statements below by circling the appropriate response at the
right of each statement. The numbers represent a continuum
from 1 (nothing) to 9 (a great deal). Your answers are
confidential.

some influence

A. Teachers’ Sense of Efficacy Scale (Short Form)*

B. Mathematics Teaching Efficacy Belief Instrument**
KEY:
Directions: Please indicate your opinion about each of the statements
below by circling the appropriate response at the right of each
statement. Your answers are confidential.

SA = Strongly Agree
A = Agree
U = Uncertain
D = Disagree
SD = Strongly Disagree

1. When a student does better than usual in mathematics it is often
because the teacher exerted a little extra effort.
2. I will continually find better ways to teach mathematics.
3. Even if I try very hard, I will not teach mathematics as well as I
will most subjects.
4. When the mathematics grades of students improve, it is often due
to their teacher having found a more effective teaching approach.
5. I know how to teach mathematics concepts effectively.
6. I will not be very effective in monitoring mathematics activities.
7. If students are underachieving in mathematics, it is most likely due
to ineffective mathematics teaching.
8. I will generally teach mathematics ineffectively.
9. The inadequacy of a student’s mathematics background can be
overcome by good teaching.
10. When a low-achieving child progresses in mathematics, it is
usually due to attention given by the teacher.
11. I understand mathematics concepts well enough to be effective in
teaching mathematics.
12. The teacher is generally responsible for the achievement of
students in mathematics.
13. Students’ achievement in mathematics is directly related to their
teacher’s effectiveness in mathematics teaching.
14. If parents comment that their child is showing more interest in
mathematics at school, it is probably due to the performance of the
child’s teacher.
15. I will find it difficult to use manipulatives to explain to students
why mathematics works.
16. I will typically be able to answer students’ questions.
17. I wonder if I will have the necessary skills to teach mathematics.
18. Given a choice, I will not invite the principal to evaluate my
mathematics teaching.
19. When a student has difficulty understanding a mathematics
concept, I will usually be at a loss as to how to help the student
understand it better.
20. When teaching mathematics, I will usually welcome student
questions.
21. I do not know what to do to turn students on to mathematics.
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**In Enochs, L., Smith, P., and Huinker, D. Establishing factorial validity of the Mathematics
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PART TWO
Demographical Information
Please read the following definitions carefully.
Collaborative Teaching or Co-Teaching refers to the assignment of a general education
teacher and a special education teacher to work together, sharing responsibility for the
planning and execution of instruction for an inclusion class.
Collaborative Teachers or Co-Teachers, as defined for the purposes of this study, are
general and special education teachers who are teamed for providing instruction to a
heterogeneous class for one or more periods of instruction per day.
Collaborative Planning or Co-Planning refers to time spent by the general education
and special education teachers in discussing and preparing lessons that incorporate best
practices related to the teaching and learning experiences in co-taught classes. This may
occur in informal settings or during scheduled planning times.
General Education Teacher refers to any teacher certified to provide instruction in a
secondary level subject area.
Special Education Teacher refers to any teacher certified to provide instruction to any
student in grades K-12 who is classified as having one or more disabilities.
1. Please mark the area of certification in which you are currently employed.
 Special Education
 Mathematics
 Language Arts
 Other(s), please specify ____________________________
2. Check the highest level of education you have achieved.
 Bachelors
 Masters
 Masters +
 Doctorate
3. What is your gender?
 Male
 Female
4. Please indicate your total number of years of teaching experience.
 0 – 3 years
 4 – 5 years
 6 – 10 years
 11 – 15 years
 16 – 20 years
 21 – 25 years
 greater than 25 years
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5. How many years have you taught inclusion classes? ______ years
6. In thinking about your course load this year, how many co-teachers are you assigned to work
with on a weekly basis? _______ teachers (average)
7. In a week’s time, are you able to discuss instructional matters with your collaborating teacher
as it pertains to your co-taught inclusion class? Yes ____ No _____
8. In thinking about your assigned co-teacher this year, please indicate the average number of
minutes of co-planning time you spend with your co-teacher per week. (If you are assigned to coteach with more than one co-teacher, please select a math co-teacher as your reference to answer
this question.)
 0 minutes
 between 5 – 15 minutes
 between 16 – 30 minutes
 between 30 – 60 minutes
 between 60 – 90 minutes
 between 90 – 120 minutes
 more than 2 hours
9. In thinking about your assigned co-teacher this year, please indicate the number of years you
have been assigned as co-teachers. (If you are assigned to co-teach with more than one teacher,
please select a math co-teacher as your reference to answer this question.)
 0 years (first year as co-teachers)
 1 year
 2 years
 3 years
 more than 3 years
10. When you co-plan with your co-teacher, what activities do you normally do?
Discuss student discipline
____
Discuss lesson content
____
Discuss strategies for delivering lesson
____
Prepare materials for lesson
____
Discuss needs of all students
____
Assign specific students to support
____
Others, please specify __________________
____
11. Which information sources do you use to access information about co-teaching?
Books
____
Journals
____
Conferences
____
Workshops
____
District trainings
____
Courses or professional studies
____
Internet
____
Other teachers
____
Other sources, please specify____________
____
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Appendix B: Authors’ Permission to Use Instruments
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Permission from Dr. Hoy to use the Teacher Sense of Efficacy Survey

172

Permission from Dr. Enochs to use the Mathematics Teaching Efficacy Beliefs
Instrument
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Appendix C: Interview Protocol
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Teacher Efficacy in Co-Teaching Secondary Mathematics Classes
Interview Questions
Directions to the Interviewees:
The following questions are designed to provide additional information about
your co-teaching experience. You are encouraged to answer these questions as candidly
and as completely as possible; the anonymity of your responses is assured. The interview
normally takes from 15-20 minutes – although you may take as much time as you need to
answer the questions. The results of this study will be available to you upon request.
1. Demographic information:
a. How long have been teaching an inclusion mathematics class?
b. How long have you worked with your current co-teacher?
c. How often do you co-plan with your co-teacher? Is this a schedule time?
d. What activities do you normally perform during co-planning?
e. Describe your role during a typical co-taught mathematics class. How do you prepare
for this role?
2. When a student who struggles with mathematics performs better, do you think that
you may have contributed to that growth? Please explain your response. (TES-student
engagement)
3. When students do not understand a concept taught for the first time, do you think you
are able to use a variety of other instructional strategies or assessments to help them
learn? Can you describe some of the strategies you may have used to contribute to this
achievement? (TES-instructional strategies)
4. When students misbehave in class, how much do you think you can do to manage
them? (TES-management)
5. How much do you think can you influence a low performing student to perform better
in mathematics? (MTEBI-mathematics teacher efficacy and TES-student engagement)
6. In thinking about your students’ background, do you think that you can influence their
students’ achievement in mathematics despite their background? (MTEBI-outcome
expectancy)
7. Is there anything else you would like to share regarding your experience in coteaching a mathematics inclusion class?
Thank you for your participation.
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Appendix D: Consent Form
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Teacher Efficacy and Perceptions about Co-Teaching
CONSENT FORM
The purpose of this study is to learn from your experience of collaborative teaching. The
results of this interview will be used to help improve teaching practices. Your
participation is strictly voluntary. It should take the 30 minutes to complete the interview.
Your responses will be kept strictly confidential, no identifiers will be used, and all
responses will be presented as aggregate data.
INFORMED CONSENT
I agree to participate in the research project entitled “Teacher Efficacy and Perceptions
about Co-Teaching” which is being conducted by Raquel Rimpola, doctoral student,
Department of Middle and Secondary Education, Kennesaw State University, 1000
Chastain Road NW, Box 0127, (770) 420-4323, rockyrim@yahoo.com.
I understand that this participation is voluntary; I can withdraw my consent at any time
without penalty.
The following points have been explained to me:
1. The reason for the research is to gather information about teacher efficacy and
perceptions about co-teaching.
2. The procedures are as follows: you will be asked to respond to interview
questions and this should last between 20 – 30 minutes.
3. The discomforts or stresses that may be faced during this research are: none.
4. Participation entails the following risks: No known risks.
5. The results of this participation will be confidential and will not be released in any
individually identifiable form without the prior consent of the participant unless
required by law. Collected data will be stored on a password-protected computer
and/or in a locked file cabinet that only I may access.
6. Inclusion criteria for participation: secondary school teachers.
__________________________________________________
Signature of Investigator, Date
__________________________________________________
Signature of Participant or authorized representative, Date

-------------------------------------------------------------------------------PLEASE SIGN BOTH COPIES, KEEP ONE AND RETURN THE OTHER TO THE INVESTIGATOR

Research at Kennesaw State University that involves human participants is carried out
under the oversight of an Institutional Review Board. Questions or problems regarding
these activities should be addressed to Chairperson of the Institutional Review Board,
Kennesaw State University, 1000 Chastain Road, #2202, Kennesaw, GA 30144-5591,
(770) 423-6679.
--------------------------------------------------------------------------------
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